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THE PRACTICAL ENGINEER 





Engines, 
Pumps and Machinery 
Repaired Quickly and Well 





The old saying that a “stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than 

would pay the repair bill. 


Wowecacry of Repairing Steam Engines and Pumps 


We Rebore Cylinders in Present Position from 3 inch to 110 inch in Diameter 


Blacksmithing 





Dynamo Commutators Turned Off 


Without Removal | : Steam Power Hammers 
Builders of Dash Pots * i é ay i} We Send Experienced Mechanics 
Portable Planer For Facing er: z : a With Portable Tools 
Off All Sizes of Hammer Meee iat, Fe ; To All Parts of the Country 


Blocks In Present : : V4 To Repair Engines 








Position : = nt and Pumps 





Portable Milling Machine for Milling Off Valve Seats in Position. 
Ice Machine Repairs a Specialty. Sole Agents for St. John Self- 
Adjusting Cylinder Packing. 

Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned 
off without 
removal. 








WALSH METAL FACE PACKING. WALSH COMBINATION GASKETS. 


Patented October 7, 1890, June 6 and December 8, 1891. Patented March 28, 1893. No, 494,402. 

Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLO 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘WALSH PACKING CO, 


1118 ri 1120 Ss. 7th St., Phila. Can be used from 10 to 40 times. 


The Cheapest Gasket Made. 


A—Fibrous Packing. B—Metal. , 

c—o 3 . id butti , sy , f A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
pen space to avoid butting when cover is worn off, Rainbow Rubber as shown in cut. Made different widths and thicknesses 

D—Section of metal cut out at C. or man and hand hole Gaskets. 











October, 1902 THE PRACTICAL ENGINEER 


W. F. RUWELL 
Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA. 
Tele. Connection 


BY 
We make a special- ‘ 4 
ty of Metallic Pack- ° 
ing for Piston Rods 





Cylinders and Valve Seats bored 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE, 


ENGINEER AND JIACHINIST 


Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its 
great value has been best demonstrated where it has 
replaced other governors on engines, which have 
been in use and where care has been taken to com- 
pare the quantity of fuel used before and ,. 
after the cut-off was applied to their en-@ 
gine a saving of 20 per cent or more may 
be relied upon, or a corresponding increase in horse- 
power of engine. A large number are in use in 
various parts of the country and with excellent 
results, both as to economy and steadiness of power. 


HILLITTO’S Hand-Book of Corliss Steam 
Engines for a club of three subscribers to THE 
PRACTICAL ENGINEER, at 50 cents each. 








Bell 42-69 D 
James Gemmell Phones ) Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


IIAGHINERY 


STACKS, TANKS (Sis) 


4) 





General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson St. 





LARGE VARIETY OF 
CIRCLE BRICK, 
Biooks and Tiles. 

SMALL KEY. 











AND 


SPLIT. 
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ESTABLISHED 1872 TELEPHONE CONNECTION 


Corliss Engine Works 


GEORGE RICKARDS, Manacer 
HOWARD & HUNTINGTON STREETS, PHILADELPHIA 


Cylinders and Valve Ports of engines and pumps of all makes 
and sizes rebdored, and flat valve seats refaced without removing 
them from their present positions. All kinds of heavy machine 
work done at short notice. Pipe cut from ¥ in. to 6 in. diameter. 


ESTIMATES CHEERFULLY GIVEN 


The Rickards Corliss Engine 


is unequaled for efficiency and durability. You can- 
not afford to buy a new engine until you have seen it 
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THE PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 


EscaNaBA, MICH., 
Sept., 16, 1gor. 
THE PEERLESS RUBBER MFG. Co., 
NEw YorRK. 

Sirs:—I wish to give you 
my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer “Lotus,” which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 

Yours truly, 


ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 


LOOK FOR Thils LABEL 


ON EVERY BOX 











Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 








CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing 


MADE IN THREE DIFFERENT SHAPES :—STRAIGHT, SPIRAL AND SQUARE SPIRAL. 
IN SIZES FROM % INCH TO 2 INCHES. 


Sole Manufacturers of the 
Celebrated ‘‘Rainbow Packing,’’ ‘‘Peerless Piston and Valve Rod Packing,’’ ‘‘Eclipse Sectional 
Rainbow Gasket,’’ ‘‘Hercules Combination,’’ ‘‘Honest John,’’ ‘‘Zero,’’ 


‘*Success,’’ ‘‘Arctic’’ and ‘‘Germane Packings.’’ 
Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


x6 Warren Street, New York 








22-24 Woodward Ave., Detroit, Michigan. 202-210 South Water St., Chicago, I). — Beale St., and 18-24 Main St., San Francisco, Cal. 
209 and 211 Magazine ‘St., New Orleans, La. 634 Smithfield St., Pittsburg, Pa. 1223 Uniun Ave., Kansas City, Mo. 

210-214 N. Third St., St. Louis, Mo. 171 Main St., Norfolk, Va. 700. nl Austin Ave., Waco, zoees, 

51-55 N. College St., Charlotte, N. C. Cor. Ninth and Cary Sts., Richmond, Va. 1218 Farnam St., 


Omaha, Neb 
1601-1615 17th St., Denver, Colo. 220 South Fifth St., Philadelphia. 
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Vou. VI. PHILADELPHIA, 
The question of gas engine su- 
Steam or premacy over that of steam in the 


Gas Engine future has, in the past, and will con- 
tinue to cause the steam engineer 
some apprehension lest he lose a profession. Up to the 
present time the steam engine has maintained in almost 
every case the upperhand, but that it shall continue to do 
so is by no means certain. It must be remembered that 
the steam engine has practically reached the limit in its 
evolution, while the gas engine has as yet been given but 
little study by our brighter mechanics. Hence, it is safe 
to say that the gas engine has much to be improved upon 
as yet before it can supplant its formidable rival—steam. 
But in the fact that there is room for improvement lies its 
chance of success. One of America’s most prominent en- 
gineers, and a man of unquestionable ability, Prof. R. H. 
Thurston, was quoted before the American Institute of 
Electrical Engineers as saying : 

“The best work, to date, is practically the same for both 
gas and steam engines. Each has delivered the net horse- 
power with a consumption equivalent to about one pound 
of good coal. The consumption of such fuel for efficiency 
and unity would be about one-fifth of a pound per horse- 
power, and these engines have thus both attained an 
efficiency between the coal pile and the point of delivery— 
of about 20 per cent. 

“The steam engine has attained so nearly its limit that 
further progress under commercial conditions would seem 
to be likely to be hereafter very slow and to be dependent 
mainly upon the possibility of increasing the thermodyna- 
nic efficiency by extending the thermodynamic range of 
working temperatures. In the steam engine, this range 
may be increased either by still further increasing the 
working pressure at the boiler, or by superheating the 
steam, or by both experiments combined. Higher pres- 
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sures are coming to be available, with progress in the con- 
struction of high pressure, presumably water-tube boilers, 
and we have, in Sibley College work, employed over a 
thousand pounds without special difficulty, and, I have no 
doubt that we can quite as well, as did Perkins two genera- 
tions ago, use pressures of 2,000 pounds and probably 
more. We are now beginning to find practical methods 
of construction and use of super-heaters for ordinary pres- 
sures, and I have little doubt that we will be able to super- 
heat steam of those higher pressures in course of time. 
These improvements should permit the increase of efficien- 
cies by something like 50 per cent. and bring the con- 
sumption of fuel down to three-fourths of a pound of good 
fuel per horse-power hour, and perhaps within the next 
generation, if not within 10 years. 

“T am not prepared to say what should be hoped for 
with the gas engine; but the indications at the moment 
would seem to be that, as we have a very much larger 
opportunity to reduce wastes that now characterize the gas 
engine than to extinguish those affecting the steam engine, 
more should be expected from the coming years with the 
former than with the latter. The gas engine has only now 
come to be a formidable rival of the steam engine, and is 
gaining upon it rapidly. The deduction seems fair, there- 
fore, that the next few years should see the gas engine so 
miuch improved as to permit it, for many places and pur- 
poses, to become a successful rival. In some directions, as 
at sea, in the locomotive and perhaps in some other depart- 
ments, it is possible that steam may continue to hold its 
place unchallenged, but this is by no means certain. 

“Tt is unquestionably the fact that to-day the gas engine 
is steadily overhauling the steam engine and as steadily 
displacing it in many directions. I think it extremely 
possible that it may ultimately displace it very largely, but 
I think that the steam engine is likely to hold a place 
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among economically available prime movers for a long 
time to come, and no one can say what may be anticipated 
to follow its further improvement by effectively combining 
a maximum range of pressure and a maximum range of 
coincident temperature, the one giving maximum mechani- 
cal efficiency and the other maximum thermodynamic, the 
combination yielding what is the main object of selection 
in practically all cases—production ef power with minimum 
costs on all accounts, production of power with least re- 
duction of dividend-paying capacity.” 

That our leading manufacturers are awakening to the 
possibilities of the gas engine is daily becoming more 
apparent, hence we may look for rapid advancement in 
this line, for once the demand appears for an article, Ameri- 
can mechanical genius knows no bonds. 


et 


The relative value of the 
Boilers—Water Tube water tube boiler over that of 
vs. Fire Tube the fire tube variety has been 
the subject of many discourses 
and much writing, and, strange to say nine out of every 
ten authorities on the subject presumes that the water tube 
boiler is not only the most economical but that it also con- 
tains the least chance of danger to life and limb—one 
authority going so far as to say that where loss of life 
occurs through the explosion of a fire tube boiler, the 
owners should be prosecuted for manslaughter; he taking 
the ground that all such boilers should be substituted at 
once with the so-called safety water tube boiler. Going 
further than this the same writer quotes numerous instances 
of fatalities and loss in property through neglect of such 
action, and in a general summary of the merits of the two 
types of boilers, he shows many points of value in the 
water tube boiler which are undoubtedly correct. But 
there he ceases; he does not give (correctly) a fair com- 
parison. For instance, in summing up the two, he neglects 
conditions; if we take any two well constructed boilers, 
one of the water tube, and the other of the modern hori- 
zontal fire tube type, and place them side by side, giving 
each the proper attention, which all boilers should have, 
and use the two year in and year out, say for ten years, and 
all the time keep a careful record of results, in the matter 
of water evaporation, coal used, time consumed in cleaning, 
periods of shut-downs, the new tubes required, new gaskets, 
etc. We may find at the end of that period that the water 
tube boiler has been the most expensive to maintain. 

It is not our intention to disparage the water tube boiler, 
for where a quick steamer is essential, the water tube will 
fill the bill better than the fire tube. But, we must take 
into consideration the vast number of fire tube boilers in 
use for various purposes, where incompent persons have 
charge of them—for instance, saw mills in isolated districts, 
threshing machine boilers, laundries and other like places 
where the average attendant scarcely knows why he puts 
water in the boiler. Now place the water tube style of 
boilers in the same place under the same conditions and 
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you may find equally as high a percentage of loss in both 
property and life—for while a water tube boiler seldom 
causes serious loss of property, it is certainly prolific in 
fatalities or injuries to the attendants. A tube usually 
bursts just as the fireman opens the fire door—the in-rush 
of cold air causing a sudden contraction of the metal— 
with the result of having the fiery coals blown into his 
face. There is scarcely a water tube boiler that doesn’t 
have such ruptures from time to time with more or less 
loss of life and limb attached to them. Hence we must 
not take the ideal condition as an example in summing up 
the merits of a boiler, but rather let us determine the work 
done by each under all conditions, and then make a de- 
cision as to merit. 
tert 
Various ways of abating the 
Ways and Means of soft coal smoke nuisance were 
Smoke Prevention discussed by prominent mem- 
bers of the Franklin Institute 
at that place on the evening of September 17th. This 
subject has been more or less agitated ever since the in- 
auguration of the present coal strike, which has made it 
necessary to use soft coal. 

Among those present giving their opinion on the matter 
were such authorities as William Trautwine, Barnet Le 
Van, William Lockwood and John M. Hartman. Mr. 
Hartman is chairman of the Sub-Committee on “ Smoke,” 
of City Councils’ Committee on “ Boiler Inspection,” of 
which we commented in our September number. 

“Can the smoke nuisance be abolished?” asked Mr. 
Hartman. “No. Can it be abated? Yes; to the extent 
of about 80 per cent. ‘fo a certain extent the bituminous 
soft coal nuisance has come to stay, and it is the duty of 
the city to establish laws regulating its use, as in many 
other cities of the country. To a want of extra coking 
surface for boilers and to bad firing, with poor draught, the 
present nuisance in Philadelphia may be ascribed. The 
first part in the burning of soft coal is to drive off the 
volatile matter, called hydro-carbon, or gas. Burn it 
quickly, convert it into heat at once and change the re- 
maining part of the coal into coke. 

“The question is often asked: ‘Why do some locomo- 
tives give forth great volumes of smoke and others none at 
all?’ The answer is that some are fired with muscle and 
some with brains. With soft coal, attention is required 
every five minutes, if the coal is to be economically used 
and without smoke.” 

Barnet Le Van followed Mr. Hartman with a brief dis- 
cussion on the same subject. 

“Without any mechanical devices for consuming the 
smoke from soft coal,’ he said, ‘the smoke can be reduced 
80 per cent. by careful firing, and the remainder would not 
be likely to cause a public nuisance.” Mr. Le Van said 
the simple explanation was more labor on the part of the 
fireman or stoker. First, a level bed of eight or ten inches 
in depth of incandescent fuel is secured, and this is main- 
tained throughout the successive firings. At short inter- 
vals green coal is supplied to the front of the furnace, and 
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as the hydro-carbons are driven off, they are consumed in 
passing over the incandescent beds. Ordinarily this re- 
quired a manipulation about every twenty minutes. 

Many other solutions of the smoke nuisance were offered 
in the course of the session, and, although many differences 
of opinion were expressed, there was perfect unanimity 
among all the members as to the necessity for an adequate 
municipal law on the subject. 
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The Power Plant at the U. S. Post Office and 
Federal Court Building, Philadelphia 


The accompanying illustrations are from photographs of the 
above plant, which is located about centrally in the basement 
of what is usually termed the ‘‘ Philadelphia Post Office’’ 
at Market, Ninth and Chestnut Streets. 

The steam plant consists of eight return tubular boilers, 48 
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Two Worthington duplex pumps, 7% and 4%x10, are used 
for feeding the boilers. The pressure carried is 110 Ibs. 

An eight-inch steam line runs through and around the 
engine room in a loop, connecting with all the boilers, mak- 
ing it possible for repairs to be made on any boiler or por- 
tion of the steam line without interfering with the opera- 
tion of the plant. 

Two Cochrane separators are located in the steam line, one 
at each end of the engine room. The drip from these is 
trapped, as are also the drips from high pressure cylinders 
of engines, into the receiving tank'of the heating system, from 
which it is delivered into the feed water line by either of 
two duplicate small pumps controlled automatically by a 
Kieley pump governor. 

The blow-off from the boilers is connected to a large tank 
in which temperature of the water is reduced to 100° before 
it is discharged into the sewer. In the lower part of this tank 
is a coil of twenty feet of three-inch brass pipe through 





ENGINE AND DYNAMO ROOM OF PHILADELPHIA POST OFFICE AND FEDERAL COURT BUILDING, 


inches diameter by 18 feet long, arranged in two batteries of 
four boilers each and located, one at each end and to the rear 
of the engine room. ‘The boilers are all equipped with Haw- 
ley Down Draft furnaces in which bituminous fuel is used. 


which the feed water passes on its way to the boiler feed 
pumps. In addition to this, the tank is fitted with a Powers’ 
thermostatic regulator operating a diaphragm valve and cold 
water injector valve. 
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The water is drawn from the tank through the diaphragm 
valve and discharged into the sewer by a duplicate set of 
6’x4"’x6 McGowan pumps, automatically controlled by a 
Kieley governor. 

When the temperature of the water in the tank rises above 
100°, the thermostat closes the diaphragm valve and opens 
the cold water injection valve until the temperature falls be- 
low 100° when the operation is reversed. 










| 


we} cotton waste or by electrical resistance methods.’’ 
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Engines—‘‘ Extreme variation from full load to no load, not 
to exceed one per cent.’’ 

Governor, to be ‘‘sufficiently sensitive to work immediately 
without racing.’’ 

‘“The complete average steam consumption, with 100 Ibs. 
initial pressure, and with from one-half to full load, not to 
exceed twenty-three and one-half pounds of dry steam per I. 
H. P. per hour. Exhaust from engine to be condensed and 
weighed.’’ 

Dynamo—Output, 125 K. W. volts; at no load, 120; at full 
load, 124; amperes at full load, rooo. 

‘‘Commercial efficiency of machine, when hot, to be not 
less than: Full load, 91; three-quarter load, 91; one-half 
load, 86; one-quarter load, 80.’’ 

Heating, ‘‘after a period of twelve hours continuous run, 


| under full load, not to exceed 75° F. above the temperature 
g| of surrounding atmosphere ; and to be capable of carrying a 


25 per cent. overload for one-half hour without injurious 
heating.’’ 
‘‘’Temperatures to be measured by thermometer shielded by 


‘*Capable of being run not less than two hours on open cir- 


cuit, with excited fields without generation of localized heat.’’ 


Armature to be of ‘‘toothed core construction, bar wound, 
in mica insulation ; bars secured in place without the use of 
binding wire on body of armature.’’ The specifications were 


S| furnished by Mr. J. E. Woodwell, Inspector of electric light 


plants for the Treasury Dept. 
The switch-board is located on the west wall of the engine 





SWITCH-BOARD SHOWING ILLUMINATED AMMETERS., 


The low pressure drips are connected to two Kieley low 
pressure traps discharging into a similar but smaller tank, the 
temperature in which is controlled in the same manner and 
whose contents are removed by the above mentioned pumps. 

The hot water, for use in the building, is heated by means 
of the vent from this tank. : 

In the engine room the two tandem-compound Ball engines, 
with cylinders ten and eighteen inches diameter by twelve 
inches stroke, each direct connected to a 75 K. W. Eddy 
dynamo. Between these two is a Tandem compound Ball 
engine, with cylinders fourteen and twenty-two inches diameter 
by sixteen inches stroke, direct connected to a 125 K. W. 
Eddy dynamo, allof which were installed by the D’Olier En- 
gineering Co. 

The engines are connected to the eight-inch steam line run- 
ning through engine room by ‘‘ long turn pipe bends’’ in place 
of elbows or fittings. 

The exhaust from all three engines is connected to a ten- 
inch exhaust main, which runs through a duct in the floor, 
and, after passing through a grease extractor and a feed water 
heater, passes to the atmosphere or to the heating system. 

The ventilation of the engine room, as of other portions of 
the building, is effected by means of two large motor driven 
blowers—a number of outlets being distributed throughout 
the engine room. 

A track suspended from the ceiling carries a two-ton travel- 
ing chain hoist. 

The following extracts from the specifications, the require- 
ments of which have been satisfactorily met, will show the 
performance of duty: 


-room and is fitted with illuminated dial volt and ammeters, 
Bristol recording meters and Thompson watt-meter, together 
with the necessary circuit breakers and switches for coupling 
the machines to the bus-bars and distributing current to the 
various portions of the building. This board was designed 
and built by the D’Olier Engineering Co., Philadelphia. 
































The building is heated by exhaust steam by means of the 
Warren-Webster heating system, the returns from which are 
fed to the boilers from the receiving tank by the small pumps 
mentioned above. 
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A feature of considerable interest, in this plant, is the 
method of disposing of sewerage—the lower portion of the 
building being below the sewer level. 

This is accomplished by means of three ejectors, built by 
the Shone Sewerage Ejector Co:, with a capacity of two 
hundred gallons per minute. 

The accompanying sketches show the three ejectors and a 
sectional view of one of them. The operation is as follows: 

The sewage flows by gravity into the large cylindrical cham- 





The compressors deliver air at 80 Ibs. pressure to two storage 
tanks, from which it is used at 15 lbs. pressure for the ejectors, 
15 lbs. for operating elevator doors, 20 Ibs. for filter system 
and 65 lbs. for house service water tanks; the reduction of 
pressure to suit the various requirements being accomplished 
by means of Watson & McDaniel air regulators. 

The water used in the building is obtained from the city 
mains, passing first into a large surge tank in which an air 
pressure, sufficient to nearly balance the water pressure, is 
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ber raising a float, contained therein, which when it attains a 
height proportional to the capacity of the ejector, operates a 
valve, admitting compressed air; this acting upon a piston 
forces the contents out of the ejector into the sewer, the ex- 
haust from the air cylinder being carried to the roof by a vent 
pipe. The entire system being enclosed, there is no possibility 
of any odors escaping into the building. 


























maintained, and thence to two Loomis-Manning filters, with 
a capacity of 60 gallons per minute. The filters are by-pass- 
ed in all directions, permitting the use of either one or both. 
A duplicate set of McGowan triple power pumps transfers 
the water from the filters to the storage tanks, in which an air 
pressure of 65 lbs. is maintained for forcing the water to all 
parts of the building. The pumps are each driven by a 2 H. P. 
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The compressed air for operating these ejectors is furnished 
by a duplicate set of Clayton air compressors belted from 13 
H. P. Crocker-Wheeler multipolar motars controlled by Cutler- 
Hammer Automatic Motor starters. 


Crocker-Wheeler Motor and are automatically controlled by 
Cutler-Hammer Motor starters. 
Mr. J. H. O’Brien is Chief Engineer in charge of the plant, 
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The Ocean Trip of the Submarine Boat Fulton 
and its Results 


The recent trip of the Submarine boat Fulton from New 
York to Washington on the outside under its own motive pow- 
er marks the longest journey ever made by such a craft on 
this side of the Atlantic, the distance traveled being over one 
hundred miles. 

The only similar performance by boats of like calibre on the 
other side being a trip, about one year ago, of a new boat of 
the submarine type—the Narval—owned by the French Navy; 
this boat made a trip of 260 miles at sea, and remained sub- 
merged for several hours as a test. 

It was the intention to have the Fulton surpass the Narval’s 
feat, and no doubt would have succeeded but for the rupture 
of a pipe which prevented a continuance of the trip until re- 
quisite repairs were made. The rupture was due to the ac- 
cumulation of Sulphuric acid fumes around the storage bat- 
teries. However, no damage was done to either the boat or 
machinery of any material account; besides the accident 
revealed one thing of importance, and that was that even a 
submarine boat can withstand a severe injury in its engine- 
room and still remain afloat. 

The Fulton is not strictly a United States war craft. She 
is what might be called a ‘‘hurry boat.’’ She was built 
primarily to exhibit the possibilities of submarine warfare to 
the authorities in this country, and in time, perhaps, to be taken 
abroad for exhibition in other countries. The Fulton, how- 
ever, is a duplicate of the six improved Holland boats which 
the government is now finishing at a cost of $170,000 each. 
After having ordered these new boats, Secretary Long recom- 
mended, in 1901, that no more be contracted for until it was 
learned how those already provided for would work. ‘To an- 
swer all questions in this respect, and also to provide a boat 
upon which further experiments could be made, the Fulton was 
built. The attempted trip to Washington was the second of a 
series of severe practical tests as to the usefulness of this type 
of vessel. The first wason November 5, 1901, when the Fulton 
remained under water in Peconic Bay for fifteen hours without 
causing the crew inconvenience, and while a severe storm, 
dangerous to shipping, was raging overhead. ‘Those on the 
Fulton did not know that a gale of sixty miles an hour was 
blowing. The accident at the Delaware Breakwater is not the 
first that has happened to the Fulton. Through some care- 
lessness the valves were left open one night at her dock, and 
she sank, but that could have happened to any other vessel. 
Indeed it did happen to the battleship Texas, at the Brooklyn 
Navy Yard, before the Spanish War, but no serious damage 
was done in either case. 

It has been established pretty thoroughly that there is little 
difficulty in solving the problem of submarine navigation. Nor is 
such navigation dangerous,necessarily. For more than 200 years 
experiments have been made with this kind of navigation, and 
there has been a belief that it has cost hundreds of lives. 
However, John P. Holland, the inventor of the submarine 
boat in use by the United States, has declared with vehemence 
that there is trace of only one life having been lost in this long 

‘series of experiments. In this he is sustained by Admiral 


Hichborn, the former Chief Constructor of the Navy who says 
that a man named Day, late in the seventeenth Century ‘‘ has 
the unique distinction of being the only victim of the dangers 
of submarine navigation.’’ 


Thirty-two other lives have been 
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lost at various times on some of the crude craft used in experi- 
ments, but it was always when the boat concerned was on the 
surface and not operating under water that these lives were 
lost. 

The Fulton and her sister boats, five of which are now being 
built by Great Britain, in England, are each 63 feet 4 inches 
long and havea diameter at their largest part of 11 feet 9 inches. 
For running on the surface a gasoline engine is used. This 
engine in each of the boats, develops 160 horse-power. This 
is calculated to produce a speed of from 7 to ro knots an hour. 
For running under water electricity from storage batteries are 
used. A charging will last six hours, developing about 
70 horse-power. The boats have a displacement when sub- 
merged of 120 tons, and may be sunk as deepas roo feet. 

On the American boats of the Holland type there is a dyna- 
mo, by which the battery-cells, may be recharged, but this 
must be done on the surface, when the gasoline engine may be 
run. The French boats have to be recharged at some central 
station. 

In addition to the storage batteries, the boats of this class 
carry tanks of compressed air, for blowing out the water ballast, 
so as to provide a quick rise to the surface if necessary, for 
furnishing fresh air to the crew during period of sub- 
mergence, and for discharging the torpedoes used in attack. 
The compressed air is stored in tanks ata pressure of 2,000 
pounds to the square inch. 

The armament of these vesesls consists of five Whitehead tor- 
pedoes each. These torpedoes are 11 feet 8 inches long, and 
carry sufficient explosive powder to destroy the largest vessel ever 
built. A modern torpedo anyway, is simply a submarine boat 
of itself, and the success in solving the problems of flotation, 
dirgibility and speed in torpedoes has the most direct bearing 
upon the matter of submarine navigation. 

Each of these submarine boats has two rudders that run out 
behind it, like the feet of a duck while swimming. These 
rudders, when bent down or up, sink or raise the boat. The 
buoyancy of the boat, when filled with water is easily over- 
come, but nevertheless the boat will always come to the top 
when not in motion, and can only be kept down by the rud- 
ders when under way. ‘The problem, therefore, is how to stop 
the boat from coming to the top. 

One ‘of these Holland boats can dive out of sight, when under 
motion, in from two to three seconds, and when in motion, in 
about fifteen seconds. Herein it has a great superiority over 
the French boats, in thatit can dive. The French boats being 
made to settle gradually, and it requires from fifteen to twenty 
minutes to put them under water. The Holland boat can provide 
men with rough quarters, much better than sleeping on the 
ground, for several days, and then it would be easy to provide 
a relay crew. It requires only about six men to operate the boat. 
The captain stands in the conning-tower, steering the boat 
with a wheel, as ordinary boats are steered, and giving di- 
rections. The next man in importance is the man who regu- 
lates the depth of the diving, and who manages that end of the 
work. ‘Then there is the engineer and his assistants. 

France has something’ like thirty-four of these boats, many 
of them crude, and Great Britain had to do something. She 
ordered five of the Holland boats. The first of the five had its 
trial within a month, and was asuccess. France, in the year 
1901, spent $1,462,000 on boats of this kind, developing the 
Narval and seven of her class, besides the Morse and Gustave 
Zede. If these boats do the work that they are intended to do 
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—and the Fulton started for Washington to try to prove that 
they can do it—experts say that every naval power must have 
them, and that as great a revolution is coming in naval ships, 
as when they were changed from sail power to steam power. 
Admiral Dewey says that one or two of these boats would 
wear out the crews of any blockading fleet. Itis the only kind 
of vessel against which their can be no defense, for submarine 
boats cannot be made to fight against submarine boats. 
Progressive American. 
ttt 


The How and Why of the Corliss Engine 
By T. DuNCAN Just 


There are many engineers, under whose control Corliss en- 
gines are placed who have but little or no knowledge of the 
intricacies or method of operation of the Corliss valve gear, 
and who are at a loss what to do in case the valve should need 
adjustment. 

In order that every one so placed may be in a position to 
make required changes with a full understanding, of both the 
object in view and the work to be done, we will endeavor to 
portray the Corliss engine in as graphic and simple a form as 
possible. In the first place it is well to know that there are 
two general classes of the Corliss engine. Many manufacturers 
of this type of engine have added improvements and altera- 
tions of more or less merit, but the general character of the 
valve gear is seldom materially changed ; hence, a full under- 
standing of one will insure the ability to properly care for any 
design encountered by the engineer. 

To the first class belong the crab claw gear, originally used 
by George H. Corliss, and later by Harris and other prominent 
Corliss engine builders. 

To the second class belong the half-moon valve gear, as 
used on the Reynolds-Corliss engine built several years since, 
and followed very frequently in many of the recent designs of 
this popular type of engine. The Reynolds-Corliss type is the 
more favorable and widely known because the old style crab- 
claw steam valve opens towards the centre of the cylinder, 
which is looked upon as obstructing the supply passages and 
forcing the steam to pass over and around the valves. This 
fault, if such it is, is overcome in the half-moon type, as the 
steam valve is usually made to open away from the centre of 
the cylinder. There is, however, no difference in the exhaust 
valves, they opening in either class, away from the centre of 
the cylinder. ; 

The Corliss valve gear, in order to at once distinguish it 
from others, is termed a detachable valve gear and is called 
thus because the steam valves open positively and at the proper 
time by the direct action of the working parts of the engine, 
and continues to open until the connection with the working 
parts of the engine are broken by detaching or tripping the 
hook, by action of the cut-off cam. 

When the steam valves are detached they are closed by the 
action of springs, weights, or more generally vacuum dash 
pots, thus cutting off the steam with a sharp, quick action. 
That this action may be fully understood, it would be well to 
study Figure 1, which shows an outline of a’ Corliss gear 
using dash pots (A & B) of the vacuum type for making the 
cut-off. 

The time of cut-off or tripping is determined by the position 
of the cut-off cams, which are moved and controlled by the 
governor, Right here the question may be asked, do the cut- 
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off cams trip the hook always at the same point? No; the 
cut-off is determined by the requirements of the engine load, 
hence its name—the automatic cut-off. 

An understanding of the releasing mechanism may be had 
from Figures 2 and 3. Fig. 2 illustrates the various mem- 
bers of which the releasizig mechanism is composed. The 
crank arm, which is keyed to and actuates the steam valve, is 
shown at A, at the lower end of which is the fixed pin carrying 
the sleeve B. The inner end of sleeve B terminates in two 
curved arms, b D, between the upper ends of which is the 
knock-off cam C, which is actuated by the governor through 
the rod C. 
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The crank lever E carries a pawl e which is held in place on 
the sleeve B. When the upper end of the crank lever E 
moves in the direction of the arrow, the lower end of the 
pawl e engages the sleeve B and carries it to the position 
shown in Fig. 3, when the curved arm D is brought in contact 
with the projection on the knock-off cam and pushes the arm 
D outward and pulls b inward turning the sleeve to the posi- 
tion indicated which releases the crank A, the latter being 
immediately returned to the position shown in Fig. 2 by the 
dash-pot and the rod at d. When the stop motion is in action 
the lever of the knock-off cam is moved in the direction indi- 
cated in Fig. 2, when the sleeve B is held at such an angle 
relative to the pawl that the latter is unable to engage it, so 
that the valves remain closed when the governor reaches its 
lowest position. The pawl is provided with a hook at its 
lower end which insures the closing of the valves should the 
dash-pots fail to act, or in case of the valve stems sticking. 

The theory of the Corliss valve may be easily understood by 
considering the four valves as the four parts, or edges, of a 
common slide valve. The working edges of the two steam 
valves answering as the two steam edges of the slide-valve, 
and the working edges of the two exhaust valves as the ex- : 
haust edges of the slide-valve. As far as the setting is con- 
cerned the principle is the same; the only difference being in 
the adjustment ; thus, the four working edges of the common 
slide-valve are in one solid valve, so that any change or adjust- 
ment of one of the edges interferes with the other three. If 
one edge is to be changed in preference to the >thers, it must 
be done by altering the valve itself instead c: «ltaring the set 
of the valve, The Corliss valves are, on the other hand, ad- 
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justable, each by itself, and any one of the valves may be 
changed without disturbing the other three, and, in fact, when 
the engineer is familiar with his engine and knows what 
changes are necessary, the adjustment may be, and is fre- 
quently made without stopping the engine. 

In making changes in the Corliss valves it is well to re- 
member that each valve represents an edge of a common slide- 
valve, viz.: Two steam edges, two steam valves, two exhaust 
edges and two exhaust valves. These are connected to the 
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eccentric and worked on the Corliss engine with the wrist 
plate, carrier arm, rocker arm and reach arm. 

Besides giving motion to the valves, the wrist plate modifies 
the speed of travel at different parts of the stroke, in relation 
to each other, and gives a quick and constantly increasing 
speed when opening the steam valves, and a quick opening and 
closing of the exhaust valves. 

The steam and exhaust valves travel slowest when they are 
closed. . 

The valves can be adjusted when the reach rod is unhooked 
from the wrist plate, and thus may be set properly independent 
of the position of the crank. 

If the engineer has any knowledge, as he should have, of 
the ordinary slide-valve, and of the effect of ‘‘lap and lead,’’ 
as applied to its working, and will consider the Corliss valve 


in that light, he will soon master the seeming difficulties in his 
way and find the Corliss gear to be the simplest, most perfect 
and most easily adjusted of all valve motions. 

By using the following directions, any one may be sure of 
obtaining fair results in setting Corliss engine valves. 

Begin by taking off the back caps or back heads of all four 
valve chambers. Guide lines will be found on the ends of the 
valves and on the ends of the chambers, as follows: On the 
steam valves, coinciding with the working edges of the valves ; 
on the steam valve chambers, coinciding with the working 
edges of the steam ports. On the exhaust valves and ports, 
guidelines are also scribed in the same manner. The wrist- 
plate is central between the four valve chambers, on the valve 
gear side of the cylinder. A well defined line may be found 
on the stand which is bolted to the cylinder, and three lines on 
the hub of the wrist plate, which, when they coincide with 
the line on the stand, show the central position of the wrist 
plate and the extremes of its throw or travel. To adjust the 
valves, first unhook the reach rod connecting wrist plate with 
rocker arm and place and hold the-wrist plate in its central 
position. The connecting rods between steam and exhaust 
valve arms and wrist-plate are made with right and left-hand 
screw threads on their opposite ends, and provided with jamb 
nuts, so that by slacking the jamb nuts and turning the rod 
they can be lengthened or shortened as desired. By means of 
this adjustment, set the steam valves so that they will have 
from % inch to % inch lap depending on diameter of 
cylinder. 

For the exhaust on non-condensing engines, set the line on 
valve and chamber to coincide. On condensing engines, the 
exhaust valves may have from % to 4% inch lap. Lap on the 
steam and exhaust valves will be shown by the distance 
between lines on the valves and the lines on the valve cham- 
bers. 

If the engine has the half-moon, crab claw, or other gear 
which opens the valves toward the center of the cylinder, the 
‘‘lap’’ on the steam valves will be shown when the line on 
the steam valve is nearer the end of the cylinder, and the 
‘‘lead,’’ when this line is nearer the center of the cylinder 
than the line on the valve chamber. The adjustment of the 
exhaust valves and the amount of ‘‘lap’’ and ‘‘lead’’ will be 
the same in either case. 

Having made this adjustment of the valves, the rods con- 
necting the steam valve arms with the dash pots should be 
adjusted by turning the wrist-plate to its extremes of travel 
and adjusting the rod so that when it is down as far as it 
will go, the square steel block on the valve arm will just clear 
the shoulder on the hook. If the rod is left too long, the 
steam valve stem will be likely to be either bent or broken ; 
if too short, the hook will not engage, and consequently the 
valve will not open. Having adjusted the valves as stated, 
hook the engine in, and, with the eccentric loose on the shaft, 
turn it over and adjust the eccentric rod so that the wrist-plate 
will have the correct extremes of travel, as indicated by 
the lines on back of hub or wrist-plate. Then place the 
crank on either dead center and turn the eccentric in the 
direction in which the engine is to run to show an opening at 
the steam valve of from sz to % inch, depending upon the size 
of cylinder and the speed the engine is to run. This opening 
or lead, like the lap above mentioned, will be shown by the 
distance between the lines on the valve and the lines on the 
valve;chamber. This opening gives the ‘‘lead’’ or port open- 
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ing when the engine is on the dead center. The faster the 
engine is to run the more lead it requires, as a general rule. 
Having turned the eccentric so as to secure the desired amount 
of lead, tighten it securely, by means of the set screw, and 
turn the engine over to the other center, and note if the other 
steam valve has the same lead. If not, adjust by lengthening 
or shortening the connecting rod to the wrist-plate as the case 
may require. 

To adjust the rods connecting the cut-off or tripping cams 
with the governor, have the governor at rest and the wrist- 
plate at one extreme of its travel. Then adjust the rod con- 
necting with the cut-off cam on opposite steam valve so that 
the cam will clear the steel on the tail of the hook about 3: 
inch. ‘Turn the wrist-plate to the opposite extreme of travel 
and adjust the cam for the other valve in the same manner. 

To equalize the cut-off and test its correctness, hook the 
engine in and block the governor up about 1% inch, which 
will bring it to its average position when running. Then turn 
the engine slowly, in the direction in which it is to run, and 
note the distance the cross-head has travelled from its extreme 
position at dead centre when the cut-off cam trips or detaches 
the steam valve. Continue to turn the engine beyond the 
other dead centre and note the distance of cross-head from its 
extreme of travel when the valve drops. If the distance is the 
same as when the other valve dropped, the cut-off is equal. 
If not, adjust either one or the other of the rods until the dis- 
tances are the same. 

By following these directions, the engine will do good work, 
but to know just what is doing, the engineer should use the 
indicator often. No engine room is complete without a good 
indicator, and no engineer can be well posted as to what his 
engine is doing and keep it in its best possible condition for 
good work without having an indicator and using it often. 
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Management of Dynamos 
By P. E. Moock 
Read to the Ohio Society of Mechanical and Electrical Engineers 


This article is not intended so much for the wise as for the 
novice. Speaking of management of dynamos, it always re- 
minds me of the young man who, being put in charge of a 
dynamo worried a great deal, imagining there was something 
wrong or going to happen, finally wrote to his engineer friend 
for information and advice. His friend answered his letter, 
and, among other things said, if his dynamo was free from 
grease and dirt and the wires all properly connected he would 
have no more trouble with it than with a buzz-saw. This ad- 
vice, though a dozen or more years old, has always served me 
a good purpose, as it helped to set forth the real simple con- 
struction of the dynamo. 

We will take the direct current, low voltage, station gener- 
ator, such as is used on the three wire system for lighting. In 
my experience four-fifths of all the attention necessary for the 
proper running of these machines—yes, I might say all ma- 
chines, must be applied to the commutator. Let us stop for a 
moment and consider the simplicity of adynamo. At least, 
in a mechanical way, there is nothing but a cylinder or a 
drum supported by two bearings with a pulley on one end by 
which it can be driven. This cylinder must be kept in the 
centre of rotation. This is very important, as, if the cylinder 
ran too close to the side caused by the pull of the belt, so as 
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to cause the winding carried by it to touch at more than one 
place, it would be likely to arc and be the means of a very 
serious burn-out. Thus it is necessary to see that the bearings 
are not unduly worn, or if they should accidentally become so, 
they should immediately be replaced with a new one, or the 
old one taken out and repaired. To my knowledge several 
armatures have been burned out from this cause. 

Returning to the commutator, it is absolutely necessary that 
it be kept nice and clean at all times. Some wirers say not to 
use sand-paper; others say that it is a good thing, but not to 
apply it too often. Now, as before stated, the commutator 
must be very nice and smooth, and, if necessary to keep it so, 
use sand-paper every time the current is off, but be sure and 
apply it with a concave block cut to a true circle of the com- 
mutator. Do not apply sand-paper while brushes are resting 
on the commutator, except in ‘desperate cases. You probably 
have noticed that the commutator of all dynamos wears faster 
at either edge of the sedgement than in the centre, caused by 
sparking—not because of making and breaking the circuit, for 
the brush contact is wide enough to bridge across, but for the 
reason that copper wears away faster than mica, and, as the 
mica projects above the copper (just a little) each time the 
mica passes under the brush it is raised a trifle, thereby im- 
pairing the contact and causing sparking. This at first is very 
slight, but if neglected soon becomes worse and makes the com- 
mutator very rough and uneven. As each spark takes away a 
small particle of copper corresponding to the size of the spark, 
thus lowering the copper, and, as the mica is not affected by 
sparking, it remains high. Thus the process goes on until it 
ends in a lathe, only to be gone over again in the same manner. 
The remedy for this is the hollow block, vigorously applied, 
which practically cuts down the mica and smooths up the 
copper. 

The brushes are next in importance to the commutator and 
should at all times be watched by the attendant. They should 
be placed so that they bear on a horizontal line lengthwise on 
the commutator and never allowed to spread out or fray over 
too large an area of the commutator, for if contact surface be- 
comes too wide, a part of the current generated passes through 
brushes, thus unduly heating the armature. A good rule for 
woven wire copper brushes, such as are used on old style ma- 
chines, is to trim both sides, and, as they wear away, turn 
them upside-down. On nearly all modern machines carbon 
brushes are used, and, if the brush area is large enough to 
carry the current without heating, there will be little or no 
trouble. However, it is very essential when first starting, to 
see that they are properly set at non-sparking point, the com- 
mutator cleaned frequently and that they bear properly on the 
commutator. This is best done by binding a piece of coarse 
sand-paper around the commutator, letting the brushes down 
on the same with the ordinary spring tension, and then slowly 
turning the armature. Carbon brushes should at no time 
carry more than thirty amperes to the square inch of contact 
area, while about 18 would be much better, and they shoukd 
have a’ good contact solid to the brush-holder. 

A good motto to hang over the dynamo is ‘‘ Keep an eye 
on the commutator brushes.’’ 


* 

Do not hesitate to send in any idea which you think might 
interest your fellow enginers; we will always assist you: in 
putting the artical in the most pleasing form possible, hence 
there is no reason, because of a possible lack of writing or 
drawing ability, for any one to desist from sending in their 
ideas. 





An Error that is Not an Error 
By R. T. StTRoHM. 


The horse-power of a steam engine, we are told, is equal to 
the continued produce of the average mean effective pressure, 
the length of the stroke, the area of the piston, and the num- 
ber of strokes per minute, divided by 33,000. The rule is 
correct, when it uses the average mean effective pressure of the 
two ends of thecylinder and obtains the total horse-power of 
the engine as a result. 

However, when it comes to the calculation of the exact horse- 
power of each end of the cylinder, we cannot adapt the above 
rule. To change the term ‘‘strokes per minute ’’ to ‘‘ revolu- 
tions per minute,’’ leaving the other factors the same, will not 
be sufficient, and will not give the precise horse-power of each 
end. Yet this is the rule which is given in nearly every en- 
gineer’s handbook. ‘The reason lies in the fact that the results 
obtained by it are very close to the exact results, and it is much 
easier and shorter to apply than the rule for the exact horse- 
power. 

If it is desired to determine accurately the horse-power of 
either end of the cylinder of anengine, the correct rule would 
read as follows: Multiply together the mean pressure for that 
end in pounds ner square inch, the length of the stroke in feet, 
the area of the piston in square inches, and the number of 
revolutions per minute, and divide the product by 33,000. 
The result will be the horse-power. 

The difference between this rule and the one stated in the 
first paragraph of this article lies in the use of the different 
terms ‘‘ net mean pressure’’ and ‘‘ mean effective pressure.’’ 
Now, in finding the total horse-power, if the rule in the first 
paragraph is used, a correct result will be obtained. If the 
horse-power of each end is found by means of thesecond rule 
and their sum taken, the result will be the correct total horse- 
power of the engine as before. But if the horse-power of the 
head and the crank end be found according to each of the two 
rules, the results will not agree for the same end of the cylin- 
der, although the total horse-powerin each case will be the 
same. The reason lies in the fact that the first rule when used 
to calculate the horse-power of ‘a single end of the cylinder 
gives only an approximate result, whereas the rule in the third 
paragraph gives the exact horse-power. 
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It may sound very contradictory to state that two different 
rules can give the same total result and yet not give equal par- 
tial results. Yet the fact remains, and it can be most easily 
shown by means of a few diagrams. 

In Fig. 1 are represented a pair of cards taken from opposite 
ends of acylinder. In order to obtain the mean effective pres- 
sure of the card B, for instance, we should divide the card into 
a number of equal parts and erect ordinates at the middle points 
of these pafts. The average of these ordinates, multiplied by 
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the scale of the spring, gives the mean effective pressure for 
card B. 

However, note what has been assumed in doing this. The 
line abc represents the steam and expansion lines of card B. 
The distance of any point on this line from the atmospheric 
line represents to a given scale the pressure in pounds per 
square inch acting on one side of the piston, urging it ahead. 
The back-pressure. or the pressure retarding the piston move- 
ment, is the pressure per square inch on the opposite side of 
the piston. Now, a single indicator cannot trace the pressures 
on both sides of the piston at one time. For convenience, we 
trace one card, and then the other over it on the succeeding 
stroke. 

In calculating the mean effective pressure, then, we measure 
all the ordinates between the lines abc and cda. But notice 
that this assumes that cda is the back-pressure line showing 
the varying back-pressure on the piston, while the forward 
pressure varies along the line abc. This is an incorrect as- 
sumption. ‘The line abc represents the varying forward pres- 
sure on one side of the piston during a singlestroke. The line 
cda represents the back-pressure on the same side of the piston 
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during the succeeding stroke. Therefore, an ordinate measured 
between the lines abc and cda at any point will represent the 
effective pressure correctly only when the back pressure at 
both ends is constant during the period in which both cards 
are taken. If the back-pressure should vary in the interval 
between the taking of the cards, the result would be inaccurate. 
This, however, is rarely the case. Nevertheless, the fault still 
remains, that an ordinate mn, for example, does not represent 
the effective pressure at the corresponding point in the stroke. 
For while the pressure at m is the forward pressure on the 
piston at that instant, the pressure at 7 is the pressure at the 
same point on the same side of the piston during the next stroke, 
whereas the ordinate mn should represent the difference of 
pressures on Opposite sides of the piston at one given instant. 

To find the exact horse-power of either end, it is necessary 
to proceed differently. Let card A, Fig. 2, represent the 
head end card, and suppose that it is desired to find the head end 
horse-power. We must first find the net mean pressure urging 
the piston ahead during the forward stroke and then substi- 
tute this in the rule given in the third paragraph. The 
method of finding the net mean pressure is as follows : 

The pressure denoted by the vertical distance, at any point, 
between the expansion line abd and the back-pressure line febc, 
Fig. 2, is the net preesure at that point which causes the pis- 
ton to move. At the beginning of the forward stroke this 
pressure is represented by the distance af. During expansion 
this falls until at a point ) the forward pressure on one side is 
just equal to the back-pressure on the other side of the piston. 
After point b is reached, the back-pressure becomes greater 
than the forward pressure, until at the end of the stroke there 
is a net pressure represented by cd tending to retard the for- 
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ward movement of the piston. It is the inertia of the fly- 
wheel and the moving parts which keeps the piston from com- 
ing to rest at the point in its stroke corresponding to the point 
b. 

Now, the area of the indicator diagram represents work per- 
formed. From the beginning of the stroke to the point > the 
forward pressure on the piston is greater than the back-pres- 
sure thereon, and consequently the steam does the work on 
the piston to the extent represented by the area abefa. Beyond 
the point b, the back-pressure is the greater, and the flywheel 
must give up some of its stored energy to overcome this back- 
pressure and keep the engine in motion. That is, the piston 
is forced to do the work on the steam which is confined in 
the compression space, to an extent represented by the area 
cbdc. 

The work done on the piston by the steam is useful work. 
That done on the steam by the piston is not useful and is a 
loss. ‘Therefore, on the forward stroke we have done useful 
work equal to the area abefa and have lost work equal to the 
area cbdc. So the net amount of useful work accomplished is 
equal the difference between these two areas. 

This net useful work is accomplished while the piston moves 
through one stroke, and since the length of the card represents 
to scale the length of the stroke, if we divide the net useful 
work area by the length of the card we must obtain the ordi- 
nate representing the net mean pressure acting during the 
stroke. Hence we can formulate our rule to read thus : 

Area abefa x area cbhdc 





x scale of spring—net mean pressure 
length of card 

on the piston in pounds per square inch. This is for the for- 
ward stroke. For the return stroke we should use the same 
rule, but in connection with it use Fig. 3 instead of Fig. 2, as 
before. Having found the net mean pressure for each end, 
the separate horse-power may be calculated as indicated in the 
third paragraph. 

If both cards were exactly alike we should obtain the same 
horse-power for both ends no matter whether we used the net 
mean pressure or the mean effective pressure. But seldom are 
the two cards precisely alike, and therefore, for either end, 
there is a difference between the mean effective pressure and 
the net mean pressure for that end. It is the net mean pres- 
sure which represents the exact average working force during 
the stroke, and not the meaneffective pressure. And that is 
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why the horse-power for either end when calculated by the use 
of the mean effective pressure for that end is not exactly 
correct. 

Yet the fotal horse-power is the same by both rules. This 
is quite true, and it may be shown most clearly by means of 
areas, since they represent work. Consider the same cards -4 
and B to be shown in all four figures. The useful work per- 
formed is represented by the sum of the areas of the separate 
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cards A and B. In finding the mean effective pressure we use 
the area of each card. In finding the net mean pressure we use 
the net useful work area or area abefa minus area chdc of each 
card. What we wish to prove, then, is that the sum of the 
areas of cards -4 and B is exactly equal to the sum of the net 
useful work areas found from Figs. 2 and 3. 

Using Fig. 4, the area of card A conists of three smaller 
areas, or abk -+- bkhgc + cgd. ‘The area of card Binlike man- 
ner is fbc + bkhgc +- klh. ‘The net useful work area of Fig. 
2, transferred to Fig. 4, is alk + akb + klb + bkhgc —fdc. 
The net useful work area of Fig. 3, transferred to Fig. 4, is 
fac + cgd + fbe + bkhgc - alk. If the first twoof these terms 
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be added together, they will be found to give a sum precisely 
equal to the sum of the last two, and hence it is proven that 
no matter which rule for the total horse-power is used, the re- 
sult will be the same. 

As can be seen from the work given, it is much easier and 
simpler, as well as quicker, to find the mean effective pressure 
for each end than to find the’ net mean pressures, and hence 
the mean effective pressure is always used in ordinary calcula- 
lations for finding the horse-power of an engine. 
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Gas Engines For Fire Pumps 


It is not altogether unusual to make use of gas engines for 
pumping purposes, but this has been done in equipping the 
pumping station of Philadelphia’s new fire service for several 
reasons. Obviously, as the plant will only be in operation a 
short time at long intervals, it would be prohibitively expen- 
sive to employ steam-driven pumps. This would mean 
banked fires the year round and expense for fuel and attend- 
ance. Electric power is the only other serious competitor of 
the gas engine, and, owing to the possibility of the electric 
service being disabled by the breaking of wires in storms and 
the cutting of wires during fires, the gas engines appear to be 
the only motive power available which will meet the peculiar 
demands of the case. They are always ready for use at a 
moment’s warning, the gas being supplied from the usual 
consumers’ mains, and require but little attention and attend- 
ance and small expense of maintenance when not in actual 
operation. 

Seven, three cylinder, single-acting gas engines of 280 
horse-power each will be directly connected to 1200 gallon 
power piston pumps, working against a maximum pressure of 
309 potinds per square inch. Two smaller engines of 125 
horse-power will be similarly connected to 350 gallon power 
pumps. They will also drive electric ignition generators and 
air compressors. The function of the latter is to start the big 
gas engines. Air at high pressure will be stored in a reser- 
voir and used to turn the 280 horse-power gas engine several 
times until the regular four-cycle gas propulsion comes into 
operation, when the full load may be applied. This unique 
pumping station is to be located at the corner of Delaware 
Avenue and Race Street and will take care of the popularly 
called ‘‘ danger zone.’’ 
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Heat Units and Degrees of Heat 
By W. H. WAKEMAN 


Listening to the conversation of engineers and firemen and 
reading their letters in some of the mechanical papers, shows 
that some confusion exists concerning the proper use of terms 
relating to heat, therefore a few lines in explanation seems to 
be in order. 

Latent or hidden heat is known to exist, although we have 
no thermometer to indicate it, therefore we cannot refer to it 
as measured by degrees, as it must be expressed in heat units. 
For illustration, suppose that we take a piece of ice that is 
just about to melt into water, and ascertain the temperature of 
it by means of a thermometer. We find it to be 32 degrees 
Fahr., and immedidtely after it is melted its temperature is 
still 32 degrees. Now we know that heat has entered into the 
ice in order to melt it, although the ordinary instrument used 
for determining temperature does not tell us how much has 
been transferred. 

Heat can be measured, for we are told that one heat unit 
will raise the temperature of 1 pound of water 1 degree. We 
are also told that the latent heat of ice is 142 or, in other 
words, 142 heat units have passed into the ice in order to melt 
it. It is not proper to say that it took 142 degrees, for the 
number of degrees as indicated by the thermometer did not 
change during the process. 

This shows v& that when we refer to the amount of heat re- 
quired to melt ice, we must express it in heat units, but inas- 
much as this term refers to a definite quantity of heat, we 
must also state, a definite of ice, and this unit of quantity is 
one pound. 

From the above it is plain that in order to speak correctly 
we must say that the latent heat of ice is 142 heat units per 
pound, therefore, if we have a piece of ice that weighs 4.5 
pounds, it will require 4.5x142—=639 heat units to melt it after 
its temperature is reduced to 32 degrees Fahr. 


A short time ago I was reading an interesting article on fit- 
ting up the piping in a mill for heating with exhaust steam. 
The writer knew how to arrange pipes to give good results, 
but when he stated that when steam at 212 degrees was con- 
densed into water it gave up 142.65 degrees of heat, he very 
plainly showed that the theory of steam heating was not his 
forte. His short statement contained two errors, for the num- 
ber should be 966 instead of 142.65, and it ought to be ex- 
pressed in heat units per pound instead of degrees, as the 
latter term does not mean anything when used in this way, as 
already explained. 

I once heard a man ask the following question: ‘‘ How 
many heat units does it take to melt a piece of brass?’’ It is 
possible to answer this question, but more information is nec- 
cessary. In the first place we must know the various propor- 
tions of other metals, which compose this brass, and, in the 
second place we must know how much the brass weighs. It 
is useless to even assume a case and calculate it, because the 
product would not be what the man wanted as he only wished 
to know the temperature of a. fire that will melt a piece of 
brass. Viewing it in this light we see that the fire might con- 
sist of a shovel full of coal in a forge, ora furnace ro feet 
square, full of live coals, as the term ‘* temperature ’’ does not 
take into account the quantity concerned, therefore, the weight 
of brass is not taken into consideration. 


Some kinds of brass consists of a mixture of copper and 
zinc, while others contain copper, zinc and tin, but the pro- 
portions of these alloys vary according. to the purpose for 
which the finished product is intended. Ifa piece of brass is 
put into a fire for the purpose of heating it so that it may be 
bent into some required shape, and it is left in the fire too 
long, so that it is partially melted, the temperature of fire re- 
quired to do this depends on the proportion of metal which 
fuses at the lower temperature. 

If it contains tin, which fuses at 422 degrees, it melts read- 
ily, but if it is composed of copper and zinc the latter will fuse 
at 773 degrees. If the whole is to be melted, the temperature 
at which copper fuses must be realized, and this is about 2,000 
degrees. 

When a piece of brass, or any other metal is melted, it does 
not prove the temperature of the fire, as it only shows that the 
temperature necessary to melt the metal was exceeded, and 
gives no clue to the excess realized. 


If one pound of each of the above mentioned metals is 
melted, and we know the exact temperature required, that 
alone does not decide the number of heat units used, because 
the specific heat, also the latent heat of both metals must be 
taken into consideration, and, as they are not alike, the result 
will vary. 

Suppose that for illustrating the case we take a piece of 
tin that weighs one pound. Its temperature is 42 degrees 
Fahr., and we put it in a ladle and apply heat until all of it is 
melted. When it begins to melt, the temperature is 442 de- 
grees, therefore, the fire sftpplied 442-42—400 degrees. The 
specific heat of tin is .0562 then 400x.0562=22.48 heat units. 
To this must be added the latent heat of fusion for tin which 
is 25.6, making a total of 48 heat units supplied by the fire to 
melt one pound of tin. 

The same process must be employed for any other metal, 
but the specific and latent heat will not be the same as for 
tin. 

The results secured by the above rule are not strictly correct, 
because the specific heat varies at different temperatures, but 
this variation is so slight that the results are affected but 
slightly, therefore they are practically correct. 

When 33,000 foot pounds of work are developed in an en- 
gine in one minute, the result is equal to one horse-power. 
One heat unit is equal to 772 foot pounds of work, therefore, 
for each horse-power developed, a certain number of heat units 
disappear, and this is determined by dividing 33,000 by 772 
showing that the quotient is nearly 43. This means that for 
each horse-power developed 43 heat units disappear, and no 
way has yet been found whereby they may be recovered ; but 
it is not proper to say that 43 degrees of heat have disappeared, 
under ordinary conditions. 

If one pound of water was used to develop this power, and 
its temperature was reduced 43 degrees during the process, 
then we might say that 43 heat units have disappeared, but 
such desirable conditions will never be realized. 

When we refer to a table of the properties of saturated 
steam, in order to find out the total heat at 100 pounds, abso- 
late pressure, we see it stated at 1,184. It comes very natural 


to call this degrees, because the temperature of it is indicated 
by the thermometer, but the larger portion of it is latent heat, 
and this can only be expressed in heat units per pound, there- 
fore when the total heat of steam at 100 pounds, absolute 
pressure, is mentioned, it means that one pound of it by 
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weight, contains 1,184 heat units above a temperature of 32 
degrees Fahr. 

In some calculations relating to steam engineering it becomes 
necessary to substract the heat units in a pound of feed water 
from the total heat of steam as abovedescribed. As zero of 
the Fahrenheit scale is 32 degrees below the freezing point, 
the number of heat units is usually stated above 32, therefore, 
it is proper to subtract 32 from the temperature of feed water, 
as usually stated, then subtract the remainder from the total 
heat of steam. 

Suppose that we wish to know how many heat units are 
supplied by the fire under a boiler carrying 100 pounds, abso- 
lute pressure, where the temperature of feed water is 212 de- 
grees Fahr. This water contains 212-32—=180 heat units per 
pound above 32, and 1,184-180=1,1004 heat units. 

If we add 32 to 1,184 and subtract the full temperature 
from the sum, the remainder will be the same as before, and 
the calculation appears more simple. 

This apparent complication is caused by the fact that if we 
take one pound of ice at zero and apply heat, each degree in 
temperature that it rises in coming up to 32 degrees does not 
represent a heat unit, as the specific heat of ice is about .5, 
therefore, it requires only 32x.5—=16 heat units to raise it to 32 
degrees. 

In order to melt this pound of ice at 32 degrees, it is neces- 
sary to add 142 heat units, which take the form of latent heat, 
as already described, then we have water at 32 degrees, which 
is the starting point usually adopted. 


+ +t 


Old Friends in New Clothes 


PART VIII. 
By A. EDWARD RHODES, 
Author of Mechanical Drawing for Self-Instruction 


An engineer friend of mine had some experience a short 
while ago, a knowledge of which may help some readers of 
The PRAcTICAL ENGINEER who may run up against a similar 
problem. 

Upon fixing the boiler in the morning, when the pressure 
got within 20 pounds of the point at which the valve should 
blow, it would give a spasmodic puff, sometimes of sufficient 
force to cause the weight to rebound two or three times, caus- 
ing a succession of puffs, each ligher than the preceding one ; 
then it would blow a little, just like a leaky valve, until. blow- 
off pressure was reached, when it would act naturally during 
the remainder of the day. 

One day the mill was shut down and my friend, John, being 
one of those progressive fellows that wants to know the cause 
and effect of everything, determined to find the cause which, 
when discovered, was ‘‘so simple,’’ John said, ‘‘ that it seemed 
any fool ought to have known what it was,’’ but it had fooled 
several of us. 

He began at the weight and worked towards the seat, and, 
when he got there the mystery seemed greater than ever. 
Finally, he put his hand into the opening and pulled up and 
the seat moved; then he pushed down and it moved back. 
The body of the valve was of the old style, urn shaped, and 
the seat was in a brass bush fitted down to a square shoulder 
or seat of babbitt metal poured around it and caulked down. 
There was nothing to hold this babbitt except a shallow grove 
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around the casting, the brass seat was tapered up to hold it 
in place. 

When steam was down, the weight on the lever forced the 
seat down sufficiently hard to cause adhesion of the rough 
surfaces so as to resist several pounds pressure. When the 
steam began to rise, acting on the increased area of the bush, 
it would raise the weight with considerable less pressure than 
that required when acting on the valve alone. Then the ad- 
hesion of the rough metals required a little more pressure to 
overcome it, and the steam would blow between the bush and 
iron, causing the puff that worried John. The soft metal 
would strike the top of the groove, and the pressure and 
weight being so nearly balanced, the weight would rebound, 
causing the succession of puffs. Finally a little increase of 
pressure would seat the soft metal permanently against the 
top of the groove in the casting, making the joint practically 
steam tight, and, at the proper pressure the valve would act 
as was intended. 


THE CURE ATTEMPTED 
The valve had been ground in and the soft metal caulked 
time and again, always with the same result ; after a few days 
it would leak and act as before. A new valve and bush re- 
placed the old ones—same result. 
THE CURE EFFECTED 
John made a drill a little more pointed than an ordinary 
drill, and drilled through the shell, babbitt and partly into the 
bush from opposite sides. He then fitted two pointed set- 
screws and screwed them as hard as he could without springing 
the bush, caulked the soft metal and ever since it has behaved 
as a safety-valve should behave. 


DOES IRON EXPAND? 


A few days ago I happened into a school-room when the 
professor was explaining the principles of expansion to a class ; 
the apparatus used was so simple and cheap that I give it here 
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so that no engineer need be in ignorance as to the amount of 
expansion that takes place when iron is heated. Personally, 
I never before realized what a vast amount of distinction must 
take place when the surface of a body is unevenly heated. 

The apparatus shown in Fig. 1 consists of A, a bar of iron” 
about 4%” diam. by about two feet long. B, a table or stand 
to which it is fastened by a clamp, as shown, C is a frame, 
made with a pocket-knife, and supports a bell-crank lever D, 
one end of which is quite long and pointed. E is a common 
yard-stick, or a two-foot rule, and F is a strong heat, which 
applied in about the position shown, will cause the pointed 
end of the lever to move and show an amount of expansion in 
exact proportion to the length of levers. 
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Atlantic City Council 


Supreme Chief Clifford P. Williams 
and Past Supreme Chief Franklin R. 
Moore visited Atlantic City Council on 
Tuesday evening, September 2nd. 

The Supreme Chief congratulated the 
Council upon its magnificent develop- 
ment, and urged continued and increasing devotion to the 
principles of the order. The Supreme Chief also endeavored 
to impress upon the Council the great importance and evident 
value of co-operating with her sister Councils in New Jersey, 
in their effort to secure the passage of an engineers license law 
at the coming session of the State Legislature. 

Following adjournment the visitors were conducted to 
Workman’s Hotel where a most excellent luncheon had been 
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A Pleasant Evening in Germantown 


At its splendid headquarters, on the corner of Main and 
Seymour Streets, Germantown Council No. 22, though but 
four months old, made a most successful debut as entertainers. 
The occasion was their first ‘‘ Smoker,’’ and not many besides 


their own members were present, but those who were, spent a 
most enjoyable evening. There were about sixty members of 
the Council and a dozen visitors in attendance, and from the 
time that Chief Engineer John P. Rickards rapped his gavel 
and in a nice little speech bade the visitors welcome, until a 
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late hour, there was not a dull moment. Brief impromptu 
speeches were made by F. J. Armbruster, of Manayunk Coun- 
cil, and by T. D. Just and L. L. Rice, of The PRAcTICAL 
ENGINEER. Brother ‘‘Billy’’ Doyle, with his violin, and 
Lyle H. Richards, who presided at the piano, kept the air 
filled with music throughout the evening. At 9.30 the com- 
mittee in charge announced supper, and the menu presented 
would have done credit to a much more auspicious occasion. 
The tables were handsomely decorated and there was lots to 
eat—of the best—and plenty to drink, but nothing stronger 
than coffee. 

When the inner man had been satisfied, there were pipes 
and cigars in abundance, more music and songs with a solo by 
Mr. Armbruster, and then a ‘‘stag’’ dance, which was amus- 
ing and even picturesque, causing more intense merriment 
than is customary upon such occasions, even when supple- 
mented by ‘‘ forced draft.’’ 

The committee in charge was composed of O. E. Kurtz, 
Wm. Doyle, John Brayman, Geo. Akroyd, John P. Rickards 
and J. J. Donohue. Brothers E. R. Whiteman, A. L. Jami- 
son, C. Sonderberg and G. T. Lee also assisted. 

Late in the evening some one announced that there were a 
large number of cakes, that had been donated by lady friends, 
and considerable fruit left over. It was suggested that these 
be auctioned off, and Chief Rickards was chosen as auctioneer. 
He succeeded, not only in getting good prices, but in causing 
lots of fun, all of which made a fitting climax to a delightful 
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Forging to the Front 


Philadelphia Council, No. 7, of the American Order of 
Steam Engineers, which meets every Wednesday evening at 
the N. W. corner of Broad and Filbert Streets, is slowly forg- 
ing its way to the front among the engineers’ societies of this 
city. 

Its membership is now nearing the hundred mark and grow- 
ing steadily. The meetings are interesting and the attendance 
good. 

The Council was never before in such good financial condi- 
tion ; they have had but little sickness and few deaths among 
their members during the past year, and the result is a fat 
treasury. 

The members are ambitious to still further increase their 
number and new candidates are welcomed. ‘The entrance fee 
is $3, and dues 15 cents a week; sick benefits $5, and $75 at 
death. Only licensed engineers are admitted. Those desiring 
further information should write to William S. Wetzler, 3707 
Aspin Street, West Philadelphia. 
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Lehigh Council’s Third Birthday 


The members of Lehigh Council, No. 15, of Allentown, 
Pa., celebrated the third anniversary of the Council on Wed- 
nesday evening, August 13. A large number of members 
and visiting friends were present. An excellent supper was 
served and the engineers comingled with each other and 
made merry. Among the visitors were the Hon. Jeremiah 
Roth and Peter Steckle. At the close of its third year the 
Council is ina very prosperous condition, both in point of 
numbers and financially. 
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Recording Engineer A. T. Strauss has not missed a meeting 
since the Council was started. Brothers John T. Lindstrom 
and Wm. R. Smith are keeping the boys interested with good 
educational work. 

tert 


Educational Committee, A. O. S. E. 
Joun Martin, Secretary, 2655 East Clearfield St., Phila. 


The following questions are intended to create discussion in councils 
of the American Order of Steam Engineers. Answers will not be required 
by the Committee but prizes will be awarded by the Committee for the 
best essays prepared by individual members upon any of the questions 
asked. The PracticaAL ENGINEER will give cash prizes for the best 
essays prepared by engineers whether members of the A. O. S. E. or not. 


tee 
Educational Committee 


1. Is it preferable too feed water into a return tubular boiler, 
above the tubes or below the tubes through the blow-off 
pipe? 

2. Is there any advantage in inducing a circulation through 
the blow-off pipe? Describe an efficient means of doing so. 

3. Is there any advantage in the use of a surface blow-off 
pipe? Discuss the best method of supplying the same. 

4. Is the use of a perforated blow-off pipe of any utility ? 

5. What effect has the formation of scale in a steam boiler 
upon its efficiency ? 

6. What is the best method of removing scale from the ex- 
terior surface of the tubes in a return tubular boiler, and also 
from the interior surface of the tubes in a water tube boiler ? 

7. What is the best method of preventing the formation of 
scale in steam boilers ? 

8. Does it pay to soften the water before it enters the 
boiler ? 

9. What methods are employed to soften water before it 
enters the boiler? 

10. Will the use of a live steam feed water heater prevent 
the formation of scale, and is it an economical appliance? 


ree 
Work For You 


[FOURTH LETTER] 
PHILADELPHIA, September 15, 1902. 
To the Individual Member of the American Order of Steam 
Engineers. ; 

DEAR SIR AND BROTHER:—Equal, if not greater in import- 
ance, to the advisability of your lending a hand toward push- 
ing forward the educational work of our Order, as well as ex- 
erting yourself to secure an increase in its membership, is the 
necessity of your regular attendance at the meetings of your 
council. I would therefore, ask you to carefully weigh the 
reasons herein set forth, as to why it is necessary that you 
should do so and also the advantages that would accrue to you 
should you recognize this necessity and endeavor to perform 
the duty it imposes. 

The success of every organization no matter how constituted 
or for what purpose it exists, entirely depends upon the indi- 
vidual interest its members take in the conduct of its affairs. 
Investigate any of the great organizations of the day and you 
will find that the chief source of power which has elevated it 
to the commending position it occupies was solely derived from 
the enthusiasm and devotion of its members and the many 
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sacrifices they have made to raise its standard higher and 
higher. If you are a member of such organization you know 
that what I say is the exact truth, then why not bring some 
of that devotion and enthusiasm into the service of the Ameri- 
can Order of Steam Engineers? Which is of more value to 
you because it is bound by the closest ties to the very means by 
which you as an engineer earn your livelihood. 

One of the easiest and at the same time one of the most 
effectual ways of displaying such enthusiasm and devotion is to 
attend the meetings of your council, because there is nothing 
that adds so much to the strength, solidity and success of an 
organization as well attended meetings. You feel en- 
couraged to take an interest in the conduct of its affairs, and 
even become enthusiastic in futhering its progress, if you find 
a good turn out of your brothers present when you attend its 
meetings, but what is the result if, on the other hand you 
visit you council after a long absence and only find a few of the 
loyal ones there battling against the indifference of others ? 
You will certainly become discouraged and ask yourself, what 
is the use of wasting your time to come here, when no one ex- 
cept these few think it worth while to be present, let alone do 
anything to benefit the council? Did it ever occur to you that 
you are individually responsible for whichever of these two 
conditions prevail in your council and it is for you tosay which 
one will continue? There is nothing I know of that will cost 
you so little, as regular attendance at its meetings, and there is 
nothing that will go further to encourage others toattend and 
create that enthusiasm which is so essential to the success of 
our organization. 

I know how great is the temptation to remain at home in the 
evening after your day’s work is done, instead of going to the 
council. But if you are alive to the fact that your duty to 
the organization requires your presence there, you will put 
duty before the pleasure of idleness and have the satisfaction 
of knowing that your fideliiy will materially aid the progress 
and prosperity of our Order. 

In speaking to some members of our Order of their neglect 
in this connection I have been offered the excuse that it is use- 
less to go to the council because there is nothing to interest 
one there. I pity the brother who offers this old reason, yes ; 
pity him; pity him because he is so hard to please and pity 
him because he is so selfish as to expect others to voluntary 
labor for his pleasure while he at the same time does nothing 
to encourage them. Fortunately for our Order there is a great 
number of its members who are not so selfish and who derive a 
vast amount of pleasure from their efforts to make the meetings 
interesting. 

Again; I have also heard a personal dislike for a brother officer 
as an excuse for the same neglect. Ifreely admit to you that 
this is one of the hardest things to overcome in an organization 
and is one that does more to cripple its usefulness than any- 
thing I know of, because there is no accounting for a man’s 
likes or his dislikes ; it is simply a question of feeling and as. 
such is not at all amendable to reason. 

I have known of some members of our Order who devoted 
their time, talents and energy, without any hope of reward, 
toward its upbuilding, to be for no apparent reason so heartily 
disliked as to render a part of their efforts ineffective. If you 
do so, you should not allow personal antagonism to interfere 
with your duty to the organization ; nor should you allow it 
to jeopardize its growth and usefulness. I know of no reason 
why you should permit a dislike for another member to keep 
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you from your council. In fact I am positive that it is your 
duty to ignore such feelings and by your presence show to 
your brothers that you consider the welfare of the organiza- 
tion to be paramount to any consideration of personal animosi- 
ty. 

In conducting this letter I would repeat that fortunately for 
our Order there is a great many of its members who derive a 
vast amount of pleasure from their efforts to make the meetings 
interesting and it is owing to such efforts that the organization 
is constantly growing in strength and adding to its influence 
for good. If you are not one of these; then let me appeal to 
you to attend the meetings. If you are one of these; then 
permit me to ask you to increase your exertionsto induce the 
indifferent ones to attend. Seek them out, wherever they may 
be and show them that their neglect is detrimental to them as 
individual members and to the organization as a whole. 

Attending the meetings should be easy and prolific work for 
vou. Fraternally Yours, 

CLIFFORD P. WILLIAMS, 
Supreme Chief Engineer. 
t£¢tt 


QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 
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Editor PRACTICAL ENGINEER: 

Will you kindly publish in your columns a short treatise 
upon the amount of water contained in pipes of certain lengths, 
head pressure, the velocity in feet per minute, necessary to 
discharge a given volume of water in a given time, etc. A 
method of determining such matters is an absolute essential to 
the average engineer and your complying with my request in 
this matter I know will be appreciated by your many readers as 
well as myself. 

Respectfully yours, 
Dm JS: 


Water Statistics and Conditions 


A gallon of water (U.S. Standard) contains 231 cubic 
inches and weighs 8% pounds. 

A cubic foot of water contains 7% gallons, or 1728 cubic 
inches, and weighs 62% pounds. 

The height of a column of fresh water, equal to a pressure 
of 1 pound per square inch, is 2.31 feet. 

A column of water 1 foot high exerts a pressure of .433 
pounds per square inch. 

The capacity of a cylinder in gallons is equal to the length 
in inches multiplied by the area in inches, divided by 231 (the 
cubical contents of one U. S. gallon in inches. ) 

The velocity in feet per minute, necessary to discharge a 
given volume of water in a given time, is found by multiplying 
the number of cubic feet of water by 144, and dividing the pro- 
duct by the area of the pipe in inches. 

The area of a required pipe, the volume and velocity given, 
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is found by multiplying the number of cubic feet of water by 
144, and dividing the product by the velocity of feet per 
minute. The area being found, the diameter is obtained by 
the table of areas. 

Doubling the diameter of a pipe increases its capacity four 
times. 

The friction of liquids in pipes increases as the square of the 
velocity. 

The horse-power necessary to elevate water to a given 
height is found by multiplying the weight of the water elevated 
per minute, in pounds, by the height in feet, and dividing the 
product by 33,000. 


Table of Pressure Due to Height 
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Editor PRACTICAL ENGINEER : 


The enclosed cards are from a 14” by 14” Weston engine, 
having a one piece valve working between its seat and a pres- 











sure plate. What changes would you suggest to make the 


engine run more economical ? 
J. Moore. 


In looking over cards we fail to find room for much improve- 
ment in the valve adjustment. The cards show different loads, 
but do not show any appreciable loss. The irregularities 
shown in the lines are due to vibrations of the indicator, 
Your compression might be a trifle less but you cannot change 
that without changing the exhaust to open earlier and the ex- 
haust at present is correct. So to is the admission and cut off. 
Hence you are working under very good conditions and we 
would advise no change. Editor. 
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Editor PRACTICAL ENGINEER : 

I am a reader of your paper ‘“The Practical Engineer,’’ and 
would like you to kindly explain through your paper how to 
put in a fuse in case one burns out? Of what is the fuse made? 

How can I tell if the current is on a feed wire in a building, 
and can I put the fuse in when the current is on? 

JoHN KLEIDLEIN 
+ 


The operation of putting in a fuse depends upon the type 
of fuse used. You may use the regular fuse wire—which can 
be purchased in spools at any supply house—cut it into suitable 
lengths, bend eyes on the ends and screw into place. If acartridge 
fuse is used, in case of a burn-out, remove the cartridge and 
screw in another through the slots, or eyes, provided in the 
fuse for that purpose. 

There is no set size of wire for certain currents. All fuse 
wire is marked by the manufacturers as to its capacity in am- 
peres and you will have to be governed by that. Whether the 
current is on the wire or not is usually determined by the use 
of an incandescent lamp, which, when attached to the wire, 
will, of course, give the result required. 

The fuse can be attached with the current on, but it is not 
well to attempt doing so unless thoroughly familiar with such 
work—experience in this case being the only teacher. 

Editor. 


+ 


Editor PRACTICAL ENGINEER: 

Will you kindly let me know how many gallons of water a 
steam pump will deliver through a 6” pipe per hour, forc- 
ing it 12 miles, at 650 feet elevation ,withtwo 8” plungers run- 
ning 28 strokes per minute at 16” stroke and how many H. P. 
will it take to do the work? A. Reader. 

+ 


Area of piston is 50.27 square inches. 

Stroke of piston in inches is 16, hence volume of stroke=50. 27 
x .16=804.32, thus the total volume per minute of a single 
cylinder is 804.32x28 (the number of the strokes)=225209.6. 
The volume of both cylinders is 2x225209.6—=450419.2. ‘This 
divided by 231, the number of cubic inches per gallon=19498.6 
the number of gallons pumped per minute. 

The horse-power required=area of piston 50.27x1.33 
(length) in feet of piston per stroke)—66.8591x28 (the num- 
ber of strokes) —187205.48—volume in feet per minute. 

With a head of 650 feet we havea pressure exerted of 
281.45, (each foot in height equalling .433 tbs.) The volume 
in feet per minute 1872.0548x281.45 (the head pressure)—= 
526889823 total number of foot pounds pressure per min- 
ute against piston ; consequently the horse-power required 
to balance this would be 33,000 (the standard foot pounds per 
horse-power per minute) divided by 526889823—1.596 the 
horse-power per single piston. The total=2x1.596—=3192 
add 25 per cent. to this and you have 3990 the total horse- 


power required, per minute. 
Editor. 
+ 


Never open the fire doors to cool your boiler. Close the 
ash-pit doors and open the smoke-box doors in case you get 
too much steam, as opening the fire door causes too much con- 
traction by the cold air cooling the furnace. It would be better 
to allow steam to blow off from the safety valve, which will 


‘not in any way injure the boiler. 
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LETTERS 
FROM ENGINEERS 








In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed, None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever nece —it is the idea we want. New 
ways of doing old things, criticisms of accepted theories and 
general engine room experiences are especially solicited, 




















Grease versus Oil 
Editor PRACTICAL ENGINEER: 

Noticing the very interesting letter from S. L. H. under the 
above title, in the September number, and being somewhat 
upon record as an expert upon the subject of lubrication, I 
am going to take advantage of the opportunity to criticise the 
article, not for the mere sake of criticism, but in order to get 
truth before your readers on this subject of grease, as well as 
place myself in the proper position. 

I have been quoted by some of the readers of The PrRaActTi- 
CAL ENGINEER as not believing in the use of grease as a 
lubricant under any circumstances. Such is not the case. I 
have always advocated using grease in the places where grease 
should be used. S. LL. H. undoubtedly has just such a place. 
But, if practical, I would use in every instance where grease 
had to be used, oil as well as grease, for grease does not reduce 
the friction to the lowest minimum. It may be encouraging 
to some who think that the mention of grease to me has the 
same effect upon my mind as the waving of a red flag at a 
bull, to know that I have repeatedly recommended the use of 
grease as a lubricant ; that I have just had grease cups placed 
upon three of the main bearings of my automobile. This is 
not because I want to reduce the friction to the lowest mini- 
mum, but because I do not want the chance of a hot bearing. 
Grease is a refrigerant ; it produces lower temperatures ; and 
it is fed to almost a certainty through a good compression cup. 
Now, what matters it to me whether I am using a quarter 
H. P. or more by using grease, if I am certain of getting 
home under my own power by using the grease. But re- 
member grease does not increase frictional resistance ; it re- 
duces it, but not as much as the proper oil, so by using oil as 
well as grease on these main bearings I obtain the combined 
economic effect of the refrigerating properties of the grease 
and the friction reducing properties of the oil. I certainly 
would use grease upon the main bearings of every engine I 
had the opportunity to lubricate, but I would also use oil. If 
I could not use both, I would use grease alone, because the 
friction reducing properties of the oil are not sufficiently ad- 
vantageous as the additional safety of the grease. 

But S. L. H. made a bad break on the finish and said some- 
thing he did not mean, but which confuse some of your 
readers. His closing sentence was as follows : 

‘*Yet, if we have less heat in our bearings, we have a cor- 
responding reduction in friction load of the engine.’’ 

How about starting up on a cold Monday morning, when 
every bearing throughout the whole place is cold; is the 
frictional resistance or load increased or decreased as the plant 
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warms up? Everyone knows that it will be late in the after- 
noon before the load is reduced to a minimum and that some 
mills keep steam heat through the mill over Sunday so as to 
avoid the waste power and other difficulties made necessary by 
the additional load caused by these cold bearings. Frictional 
loads do not increase or decrease in direct proportion to the 
temperature of the bearings of the lubricated parts. There is 
a certain point where the bearing works best. No bearings 
work best when cold; all work better when warm ; none work 
best when hot. A warm bearing is desirable; a cold or hot 
bearing is undesirable. ‘‘ Moderation in all things,’’ as it 
were. Where is the engineer, who on starting up, has not 
said or thought, ‘‘ Wait till she warms up and then she will 
run all right.’”” S. L. H. has thought it manyatime. He 
will be the first to acknowledge that my criticism is just, be- 
cause his article shows that he is an intelligent, progressive 
and fair-minded man. Articles like his on grease, minus the 
last sentence, would do more to inform the engineers on the 
subject than any other method. Yours respectfully, 
CHAS. EVERLY CARPENTER, 
General Manager for E. F. Houghton & Co., 
Philadelphia. 


tee 
Cylinder Lubrication 


Editor PRACTICAL ENGINEER: 

In your July issue I read with much interest the article of 
J. T. M. on Steam Cylinder Lubrication and would like to 
state for the benefit of the readers of your valuable paper that 
two or more cylinders can be perfectly lubricated with economy 
by one lubricator. I am using a cylinder lubricator with a 
water circulating pipe that circulates hot water through the 
sight feed glass. This keeps the glass clean and insures a 
steady flow of oil. This lubricator also has a peculiarly con- 
structed spray valve that was awarded a medal by the Franklin 
Institute as being a ‘‘ properly formed valve for spraying oil.’’ 
By its use the oil is thoroughly intermingled with the steam, 
forming an oily vapor which 
passes to the valves and cylinders 
—in other words, the steam is 





so thoroughly intermingled with Cc 
the sprayed oil that it will 
lubricate wherever it goes, and f =? 2 - 





will lubricate both high and low 
pressure cylinders. If a mineral 
oil is used that will with-stand the A 8 
heat of the H. P. cylinder, by 
using this style of lubricator it 
would not be necessary to use a 
lubricator on each cylinder, in 
fact, the Mount Lookout Coal WATER VALVE } 
Co.,’at Wyoming, Pa., have one 
of these lubricators attached to a 
steam main oiling four 16x30x24” 
and two 14x25x36” compound 
pumps, two 10x30”, two 6x18”, 
two 8x12”, two 12x16” and two 
1ox12”,m aking 16 cylinders in 
all and besides the less amount 
of attention required for one 
in place of 16 lubricators to look after. They say that they 
are also saving 40 per cent. in the amount of oil used as the 
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spray valve will only deliver as much oil as the amount of 
steam used will carry. You will, no doubt, agree with me 
that very often much more oil than is necessary is used, as 
you have noticed, no doubt, where the engine exhaust to the 
atmosphere the amount of oil separated from the steam, drop- 
ping all around the exhaust pipe. 

As this lubricator is attached to the steam main, it will 
lubricate all the engine that takes steam anywhere from the 
main and prevent the steam pipes from leaking, as the steam 
is so thoroughly intermingled with the oil that in passing 
through the pipe, it will deposit a coating which will fill up 
the small crevices. This coating being elastic, will not crack 
with the expansion and contracting of the steam pipe, and 
will stop those annoying leaks that are so common in many 
engine rooms. 

The accompanying illustration shows the manner of con- 
necting the device to the steam main, marked ‘‘§.’’ 

GEORGE W. SMITH. 
Wilmington, Del. 


bee 
An Unprecedented Stride in Education by Mail 


THE AMERICAN SCHOOL OF CORRESPONDENCE 
AMALGAMATES WITH THE ARMOUR 
INSTITUTE OF TECHNOLOGY 


It will no doubt be of great interest to the readers of ‘‘ The 
Practical Engineer’’ to know that the American School of Cor- 
respondence, Boston, Mass., has completed arrangements 
with the management of the Armour Institute, Chicago, 
whereby the members of the faculty of that institution of 
learning will co-operate with the American School of Corres- 
pondence in the instruction of their students by correspondence. 
They will in the future be located on the premises of the Ar- 
mour Institute, at Chicago, and in the future a considerable 
number of the faculty will be actively associated with the in- 
struction of the correspondence scholars. Dr. Gunsaulus, 
President of the Institute, is chairman of the advisory board 
of the American School, and in that capacity signs all di- 
plomas. 

There is no doubt that this offers an opportunity of bring- 
ing college influences within reach of the masses such as 
no other form of education has made possible. In fact, it is 
University extension work in every sense of the word. 

The endorsement of this school by the President of a regu- 
lar Technical Institution, shows in a most striking manner 
the wonderful advancement in the standard of correspondence 
instruction in the past few years, and marks a new era in the 
educational possibilities of the people. Ambitious: young men 
who are too poor to give up four years to obtain a training 
and degree at a resident school, can now considerably shorten 
their residence work by correspondence instruction. The 
students work being done under the members of the Faculty 
of the Armour Institute, their examination credits will be 
counted towards a degree at the Armour Institute, and they 
will be admitted to classes there in those subjects which they 
have passed by correspondence. 

It isthe plan to harmonize the correspondence instruction 
more and more with the regular resident work, so that the 
student may pass from one to the other with the least possible 
loss of time. Furthermore, the American School will make a 
systematic effort to assist their students to procure a position 
in Chicago and vicinity, and thereby enable them‘ to attend 
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the night schools of the Armour Institute, offering as they do 
the same advantages in labratory and shop work as the daily 
and also a degree the same as the regular classes. 

It is their aim to make every portion of their various courses 
as thorough as possible, and they are employing the most com- 
petent writers that can be secured for that purpose. 

There are thousands of young men as well as older ones al- 
ready iu business who would be glad to have the opportunity 
of taking up technical studies at home, in an institution of 
recognized educational standing, especially if their work would 
count towards a degree when followed by a year or two of 
study ata resident school. This is the field of the American 
School at the Armour Institute of Technology, and every ef- 
fort will be used to raise the standard of correspondence in- 
struction to such a degree of excellence, that their examination 
credits will be accepted by other schools besides the Armour 
Institute,and make such a Diploma stand for thorough work 
in theeyes of the manufacturers, and people employing trained 
technical help. 

The American School in no way looses its identity by this 
change in location. It remains a separate institution under its 
own management, but with the co-operation and help of the 
President of the Armour Institute of Technology. 


&£rt 


A Reason for Employing Competent Engineers 


The accompanying illustration will show the manufacturer a 
tangible reason for employing only competent engineers to 
operate his steam plant. The picture shows an eight-inch 
crank shaft taken from an ammonia compressing engine. ‘The 
break—as can be seen—is the result of a flaw in the steel. 
The fracture did not occur until over a year and a half after 
the installation of the plant. 

At the time of the installation of the plant the Company 
who were operating it determined to employ only the very best 
men obtainable—a feature which certainly saved them money 
in this case. 

Their engineer before accepting the plant carefully examined 
the machinery and in doing so noticed a defect in the shaft 
which he reported, advising against accepting the shaft unless 
protected by a five year guarantee, this the manufacturers of 
the machine were loth to give, saying that the defect was only 
a scale in the metal. he judgment of the engineer was vindi- 
cated by the break occurring at the point in the period of time 
above mentioned. However, the manufacturer demurred—in 
spite of their guarantee—against replacing the shaft, claiming 
mismanagement upon the part of the operating engineer. In 
order to thoroughly satisfy themselves upon this point the 
Cooling Company decided to get the opinion of experts upon 
such work and obtained the services of Reilly & Fearon, 1160- 
1162 N. Third Street, Philadelphia, Pa. 

The following fac-simile of their report further established 
beyond question the liability of the makers of the shaft, and 
also the foresight of the engineer. 

PHILADELPHIA, May 17, Igo!. 

GENTLEMEN:—We beg to submit the following report of 
examination which we made of steam end of broken crank 
shaft from your engine. The part was removed to our works 
and placed on our level block. All centres were found, and 
lines drawn through same, with the result that the centre line of 
mainbearings on each side of crank pin were found to have moved 





¥% of an inch from the centre line on which the crank shaft 
was orginally constructed. This is caused by deviation 
from centre line in the crank pin, or in other words by the 
crank pin bending. 








THE BROKEN SHAFT 


This in the writer’s opinion would be sufficient cause for the 
fracture or break which has occurred in the shaft. Consider- 
ation being given in this statement, to the quality of metal of 
which the shaft is made, as shown by reference to the accom- 
panying photograph, which indicates want of homogeniety in 
the forging. 

The same defect is apparent in the crank pin, and was in 
the writer’s opinion, the direct cause of the fracture. 

JAMES F. FEARON. 


treet 


The Bickel Float Steam Trap 


There is a growing tendency upon the part of steam users to 
recognize the value of steam traps, and this is as it should be ; 
there is probably no other attachment connected with the steam 
plant producing equally beneficient results in comparison with 
the money invested. However, despite the undoubted value 
of these devices there are still numerous places running with- 
out them. Indeed, some of our best engineers have not yet 
learned that a separator is of little practical value without a 
trap to carry off the separated water; but a study of the great 
lifting power of Steam in action will demonstrate that the 
moment any amount of water collects in the separating cham- 
ber, there is danger of the steam carrying it over to the engine 
cylinders in alump. Thus itis easy to see whereina trap, in 
connection with a separator, is not only convenient but is also 
essential. 

In illustrating the value of traps one has only to show the 
saving of the water of condensation, entrainment and primage. 
Saving the heat contained in said water. Saving the engines ° 
from water, thereby insuring positively against accidents. 
Returning pure water to the boilers. Preserving uniform 
temperatnres, thus obviating difficulties due to expansion 
and contraction. Prevention of direct loss which usually ex- 
ists from open drains, drips, tanks, etc. Enabling the engines 
to start promptly. Maintaining higher temperature at the end 
of long lines. Maintaining higher temperature in jackets, 
dryers, etc., and increasing the efficiency when steam is used 
expansively. 
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Hence in establishing the real economy in the use of steam 
traps we thus come to the point—what trap shall we purchase ? 
This question while seemingly easy is not to be lightly passed 
over, for like everything else there are ~ od and bad traps, 
and of course one only wants the good. 
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BICKEL STEAM TRAP, 


The following description of the Bickel Float Steam Trap, 
which is shown in the accompanying illustration, will no doubt 
satisfy the reader of the merits of this device ; it will respond 
instantly, has the full capacity of pipe connections, is not bulky 
or unsightly ; the valves will not cut—they being of the 
rotating type—, and they are adapted for separators. By a 
study of the cut it will be noticed that the condensation enters 
the body of the trap at the connection marked ‘‘ Inlet,’’ and 
passes through the openings (17) into the float chamber (4). 
When there is sufficient water in the chamber to raise the float 
(2) the pilot valve (7) will open and allow the condensation 
to pass through the opening in the cylinder cap (8) into the 
cylinder or piston (9). This piston is fitted loosely in its 
socket so that the water, unless of unusual quantity, can pass 
around it and discharge through the outlet. However, 
if the condensation should come in larger quantities it will 
cause the pilot valve (7) to open wide forcing the piston (9) and 
the emergency valve (12) from its seat (13) thus allowing the 
condensation to pass directly through the body of the trap. 


When sufficient condensation is discharged the float (2) lowers 
and forces the pilot valve to its seat where it remains until 
there is a further accumulation of water. This action must be 


positive for just so sure as the water enters the trap, so suré 
is the float bound to raise causing in its turn a corresponding 
action upon the other working parts of the appliance and in 
that way ensuring a certainty of results. For further descrip- 
tion and other data write FRED F. BICKEL, 1348 Palmer Street, 
Philadelphia, Pa. 
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The Moore Water Tube Boiler 


With the days of high steam pressures and the desire for 
superheated steam comes the demand for boilers of such de- 
sign and mechanical construction as will guarantee acertainty 
of sufficient strength combined with the highest degree of 
economy. In making a selection of a boiler for steam pur- 
poses it will be well to recognize the fact that the boiler which 
would have answered a number of years ago cannot be ex- 
pected to meet the requirements of the changed conditions. 

The tendency of our times is for high pressure steam, on 
account of the great economy that is found in compounding 
engines, and in those which use the steam with triple and 
quadruple expansion. 

In order to accomplish the desired economy, high steam 
pressure must be maintained on the boilers. This can be ac- 
complished with any degree of safety only by the use of a 
sectional boiler. 

However, the bare fact of it being a water tube boiler is 
not always a criterion in favor of absolute safety. 

The constructions of water tube boilers we see put into use, 
in some instances really make some of the boilers dangerous, 
and others very annoying, on account of the frequent repairs 
required to keep themin order. Such boilers are often con- 
structed by men unacquainted with all the requirements of a 
steam boiler ; they seem to imagine that all that is wanted of 
a steam generator is to boil water quickly, and for safety, 
divide the parts and stick them together. Hence we find 
patent attorneys, sewing machine builders, phosphate manu- 
facturers, moulders, defunct foreign navy engineers, and even 
some boiler makers, who are teeming with ideas about boilers, 
and confident of their ability to build a steam boiler to carry 
any amount of steam pressure. Is it any wonder that their 
boilers are not acceptable to the engineers of the country on 
account of their faulty design, even when the workmanship 
is first class, as it frequently is? 

Hence the conclusion to be drawn from the above by steam 
users, mechanical engineers, architects, and engineers who 
have the care of steam plants, is that when about to make a 
selection of a steam boiler the first thing to ascertain is, who 
constructed the boiler, and what are the claims of such con- 
struction? See if these are true and don’t conflict; then the 
material used in their manufactureand workmanship may be 
considered. 

The accompanying illustrations show the Moore Water 
Tube Boilers which are manufactured by the E. J. Moore 
Foundry and Machine Works, 2227-2233 Wood Street, Phila- 
delphia. A careful student of the method of construction 
will find many points to recommend in this boiler.. 

In the Moore boiler together with a proper division of its 
parts, obtained through the inventors years of practical 
experience, will be found freedom from rupture, immunity 
from explosion, economy of fuel, a perfect circulation, large 
capacity for both water and steam, provision for expansion, 
easy access for examination and cleaning, exemption from 
using cast heads and the lessening of the cost in production, 
consequently a lessened cost to the consumer. 

This boiler, while undergoing constant improvements, is so 
well known to the steam users of both this country and Europe 
that a detailed discription would be superfluous. However, 
the following points found in this boiler will satisfy the pros- 
pective purchaser of a water tube boiler of its reliability. 
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By increasing the thickness of plates in the drums, steam 
pressures can be safely carried on the boiler up to 300 Ibs. 
They will relieve at 350 pounds and close at 310 pounds, and 
keep tight at the latter pressure. Any one can see the utter 
impossibility of exploding this boiler by internal pressure of 
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eyebolts with links extend down on each side of the drum ; 
the links are passed over trunions or hooks that are riveted to 
the side of the drum. This arrangement for the suspension of 
the whole steam boiler, with its weight of water and material, 
is so evenly distributed that when the boiler is erected and 








THE MOORE SAFETY WATER TUBE BOILER, 


any kind. The plates will relieve at the rear end first, as 
there are four pounds more pressure there on account of the 
height of the column of water in the boiler. The sections are 
clustered together, five wide and four high, and are united to 
a large saddle in front by means of expanded nipples or short 
tubes, so that very little friction retards the flow of the in- 
trained water and steam, in their passage to the upper drums 
to complete is the round of circulation. These saddles are 
riveted to the upper drums on the under side back from the 
heads ; the interior of the saddle is open full size, except that 
the openings are ribbed for strength. There is another saddle 
at the rear end, situated back from the heads of the steam-and- 
water drum having a’sufficient number of circulating tubes ex- 
panded therein and connected by expansion to the back sec- 
tions. This construction gives a free run of all the sediment 
down to the mud drum or lowest point of the structure. 

The upper horizontal drum for 100 horse-power is thirty- 
six inches in diameter by nineteen feet long, made of open 
hearth steel, five-sixteenths of an inch thick, horizontal seam, 
double riveted heads, one-half inch thick, dished to the radius 
of the diameter of the drum. 

There are no cast-iron heads, braces or stays in its construc- 
tion, except a man-hole plate, sixteen inches by eleven, to 
give access to the interior. 

The whole boiler is erected on wrought-iron columns and 
channels; the columns are fitted into cast-iron base plates, 
twenty-four inches by twenty-four inches, with flanges that 
overlay their foundations, and thus secure the brick side-walls 
in position; the over-head channels are connected to the 
column by means of caps and bolts. Between these channels, 


filled with water, and ready to be tested before bricking in, it 
is so sensitive to touch that the whole structure can be moved 
by one hand. By this link motion, expansion and contraction 
are well provided for, and this prevents rupture. 
Catalogue and further description can be had from the 
above address. 
treet 


Of Interest to Power Users 


Utilization of steam, gas, vacuum, air, ammonia and water 
about a manufacturing plant requires considerable pipe from 
the boiler or engine room. In many cases these pipe systems 
are exposed to the weather and the joints become rusty, and, 
in time leaks are produced. Instead of having to stop the 
system while a particular length of pipe is removed and a new 
one inserted, it is claimed by 
the manufacturers that your 
troubles cease with the use 
of the Perfection Leak Clos- 
ing Clamp, illustrated here- 
with. 

It is claimed that this 
clamp will effectually stop 
any leak at an elbow, tee, flange, valve or fitting on any pipe, 
and at a cost less than the labor alone for removing the de- 
fective pipe, and without any stop or delay. 





The method of application is shown in the cut illustrated in 
the advertisement of F. A. Nusbaum, its patentee, 950 Wash- 
ington Street, Dayton, Ohio, to be found in this issue. 
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TRADE NOTES 


A drop of oil at the right time is better than 
a quart, and the drop costs less, A most ad- 
mirable and efficient device for lubricating a 
number of cylinders with perfect regularity is 
the Lackawanna Lubricator. If you are not 
familiar with it, you should write for illustrated 
circulars to Chas. A. Smith, Jr., P. O. Box 478, 
Wilmington, Del. 


With every order for ‘‘King Packing,’’ you get 
a spring roller vest packet measuring tape, 
specially made for measuring piston and valve 
stem packings, free of cost. For further parti- 
culars, catalogue, etc., address, the Delaware 
Electric and Supply Co., 217 Shipley Street, 
Wilmington, Del. 


The Keystone Elevator Inspection and Repair Co. 
has recently been incorporated to do a general 
elevator business. They have established offices 
and works at the Northwest corner of Eleventh 
and Wood Streets, Philadelphia, and are now 
prepared to execute orders promptly. Their 
shops are fully equipped with the latest and 
most improved machinery, and they have se- 
cured the services of a force of thoroughly 
trained and expert elevator men who are 
familiar with all styles of elevators and every 
branch of elevator construction and repair 
work. 

For the time being the Company intends to 
make repair work its leading feature, and every 
effort will be made to give prompt and efficient 
service in this line. 

The officers of the Company, Mr. John J. 
Sproul, general manager, and Mr, W. J. Green- 
hough, secretary, are both experienced elevator 
men, having been with Stokes & Parrish and 
the Moorse Williams Co. for the past sixteen 
years, 

Engineers needing repairs to their elevators 
will do well to give them a trial. 


The Burt Mfg. Co., of Akron, Ohio, recently 
received a cable order for a large number of 
their Cross Oil Filters, to be shipped to St. 
Petersburg, Russia. Other export orders were 
shipped by them last month to England, Portu- 
gal, Japan and Argentine Republic. 


T. T. Burchfield Co., 619 Arch Street, Phila., 
have recently installed three new Watertown 
engines at the Hamilton Court Apartments, 
39th and Chestnut Streets, Phila., aggregating 
380 H. P., direct connected to C, & C, dynamos. 

The Cherry Chemical Co., one of the best known 
mauufacturers of water purifying chemicals 
and boiler compound in the country, have re- 
cently increased their facilities for manufactur- 
ing, and are now filling orders promptly. Their 
offices, at 1215 Filbert Street, are unusually 
busy, and they report a rapidly increasing de- 
mand for the well known Red Seal Boiler Com- 
pound. 


A new catalogue has just been published by 
the Crandall Packing Co., Palmyra, illustrating 
and describing a large variety of packings for 
almost every conceivable packing contingency. 
This catalogue is more complete and compre- 
hensive than any previously issued by this 
Company, and the Company is anxious to place 
one in the hands of each of our engineer read- 
ers upon request so to do. 

A new catalogue has just been issued by Jas. 
McCrea & Co., 67 West Washington Street, 
Chicago, I1l., its worth having, and each of our 
engineer readers should send for a copy with- 
out delay. Among the specialties which are 
handsomely illustrated and ably described, are 
the well known Climax Steam Joint Clamp, the 
H. H. Steam Trap, Butman Flue Cleaner Rod, 
the Century Gasket and Washer Cutter, an 
effective and cheap device, worth much more 
than it costs, and the Century Drilling Ma- 
chine, for drilling pipes or other metal with a 
brace bit. The Robert’s Boring Machine for 
electric wiring is also a novel and very useful 
device. 

Hartford Engine Works, Hartford, Conn., have 
purchased the special tools and patterns of the 
late E. H. Judd, who built the Woodruff & 
Beach engines. This will enable the Hartford 
Works to make quick repairs or furnish part of 
these well known engines without much de- 
lay. Owners of these engines should make 
special note of this, as it may save them a great 
deal of trouble. 

The Hartford Co, have sold a number of their 
own make of engines recently, but still have a 
few on hand and ready for delivery, ranging in 
capacity from 10 to 75 H. P. each, 




















J. Ce McNelley 


BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds, 
Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 


429-435 Arch Street, Philadelphia, Pa. 


McNELLEY’S - 


AMERICAN 


SMITH, KLINE & FRENCH Co. 








CrossOil Filters 


Save Malf on 
Lubricating Oil Bills 
«OUR ENGINEER ESTIMATES 
that we have saved about 75 per cent. of 
our engine oil for use the second time 
with your CROSS OIL FILTER. 
We cannot advise just 
how much this will 
amount to in dollars 
and cents, but consider 
m- that the Filter is giving 
BM good satisfaction.’’—— 
AMERICAN TUBE AND 
STAMPING Co., Bridge- 
port, Conn., Sept. 11, 

1902. 

Cross Oil Filters 
are guaranteed to reduce lubricating oil 
bills, at least, so per cent. Let us send 
one on 30 days’ trial, to be returned at 
our expense if it doesn’t satisfy 





THE BURT JIFG. GO., Akron, Ohio, U. 8. fl. 
Largest Manufacturers of Oil Filters in the World 
Cross Oll Filters carried in stock by the 
FAIRBANKS CO. 
Sole Agents for Philadeiphia 


THE POSITIVE EXPANSION BOLT 


Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 
Manufactured by D, C. SEAMAN & CO. 
1638 Hutchinson St., Philadelphia, Pa, 


For sale by Neal & Brinke. 18 Warren St., New York; 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa, 








will send $1.00 to the ad- 
IF ENGINEERS dress pelow they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T.¢ LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 


gma, YOUR 

Se BELTS 

y YOU DON’T WANT 

TO RUN TIGHT 

BELTS, DO YOU? 

YOU HAVE TO. WE KNOW YOU 

DON’T BELIEVE IN BELT DRESSINGS. 
WE DON’T BLAME YOU. 




















BUT YOU WILL BELIEVE IN CLING- 
SURPACE if you will investigate what it will do. 

It penetrates a porous belt and leaves the sur- 
face clean—not sticky. 

It preserves the belt, stops all slipping, so the 
belt can run easy under full load. This isn’t what 
we say, it’s what our customers say. We will show 
you if you wish. Get a package, test it, pay only 
if satisfactory. 


CLING-SURFACE MFG. CO., 


185-191 VIRGINIA ST., - - - BUFFALO, N. Y. 


NEW YORK—39-41 CORTLAND ST. 
PHILADELP HIA—THE BOURSE. 
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John R. Livezey, general agent for Nonpareil 
Cork Pipe Covering, has opened a branch office 
in Pittsburg, in the Builders’ Exchange Build- 
ing. This office is in charge of Mr. Guy L. 
Andrews, and they are already getting a large 
share of Pittsburg business. They are insulat- 
ing all the steam pipes in the new P. R. R. 
Union Station Power House. They also have 
a large order from the Wm. Harris Forge Co., 
of Allegheny, and their water pipe covering 
has been specified for the new Farmers’ Trust 
Bldg., which is 24 stories high. Their sheet 
cork is being used for the new morgue, under 
construction for the City of Pittsburg. 


The American Water Softener Co., Harrison 
Building, Philadelphia, have had one of their 
Water Softening Machines in operation at the 
steam plant of the Philade:phia Pneumatic 
Tool Works for several months, and, upon 
opening the boilers recently absolutely no scale 
was found, Catalogue and description of this 
machine will be mailed to any one interested. 





Lindstrom’s Separators for inside of boilers are 
meeting with decided success. Mr. Lindstrom 
informs us that his orders are increasing every 
month and that they are not only proving a 
factor of safety, but are showing great economy 
on account of the large percentage of moisture 
which they extract from the steam, Catalogue 
may be had by writing, John T. Lindstrom, 
440 Liberty Street, Allentown, Pa. 


WANTED 

WANTED, an Engineer with large ac- 
quaintance in Philadelphia and vicinity, 
member of the American Order of Steam 
Engineers preferred, to solicit trade for 
Packing and Engineers’ Supplies. Ad- 
dress, W. D., care ‘‘ The Practical En- 
gineer,’’ 1215 Filbert St., Philadelphia. 





ENGINEER, having had four years’ 
experience in refrigerating and ice mak- 
ing and fully capable to take charge of 
any plant, is open for a position. High- 
est reference. F. H. G., care ‘* The 
Practical Engineer.’’ 


BOWERS BROS. & CO. 


Contracting Engineers for HEATING and VENTI- 
LATION SYSTEMS, by Steam or Hot Water. FAN 
SYSTEM. PIPING POWER PLANTs. 

Also Manufacturers of GRATE BARS of all descrip- 
tions. GENERAL CASTINGS. 

1021 REAL ESTATE TRUST BUILDING 
PHILADELPHIA, PA. 


Phone 3-41-61 D. 
$2.50 
EACH 


5.00 PER PART 


MONOPLEX 
TELEPHONE. 
ia Talks Perfectly 
a Rings Perfectly 
i) Perfect in every 





Mf’g Wk’s 
119 N. 6th St., 
Phila. 
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‘*That no scale shall form in boilers,’’ is the 
significant title of an exceedingly pretty book- 
let describing the Sorge-Cochrane system, for 
the thorough heating and purification of water 
for boiler feed and other purposes by simple 
chemical and mechanical treatment, This 
method, which is new, is the product of the 
Harrison Safety Boiler Works, 3144 North 
Seventeenth Street, Philadelphia. A copy of 
the booklet will be sent free upon request. 
The Company have also issued a neat booklet 
describiny the Cochrane Feed Water Heater. 


Never before have the Direct Separator Co., 
of Syracuse N. Y., been so busy as at present, 
and 1n this the Company feels that their claims 
of the superiority of Sweet’s Separators are 
amply vindicated. They are alsomaking a large 
number of exhaust heads and steam traps. Their 
catalogue, which will be mailed free upon re- 
quest, is a valuable addition to an engineer’s 
library. 





Jas. Bonar & Co., Carnegie Bldg., Pittsburg, 
Pa., have issued a handsomely illustrated new 
catalogue describing the Bonar Steam Trap. 
This trap is new and something of a novelty in 
trap design, but it embodies only simple and 
well proven mechanical principles which, to- 
gether with a strong and positive action, make 
it well worth investigation. A copy of their 
catalogue will be mailed to readers of The 
PRACTICAL ENGINEER upon request. 





An Oil Filter is an inexpensive device, but in 
many cases it pays the biggest dividend on the 
investment of anything about a steam plant. 
This is especially true where even a moderate 
amount of oil is used, and the filter is a good 
one, 

The ‘‘Famous”’’ Filter, built by the Liberty 
Mfg. Co., Pittsburg, Pa., has several points of 
merit that should be investigated by anyone 
contemplating the purchase of a filter. A cata- 
logue will be mailed for the asking. 








OWER and high speed 
p in modern machin- 
ery depend upon per- 

It is the 


solid lubricant .that has 


fect lubrication. 


made this possible. It is 
Dixon’s Flake Graphite that 
has provided the best solid 
lubricant. 


Send for Circular and Sample. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY 
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Pilley’s Packing Hooks, Pilley’s Scraping 
Tools and Pilley’s Cold Chisels are all com- 
prehensively described and illustrated in the 
new number, Six Catalogue of Pilley Packing 
and Flue Brush Mfg. Co., 308 North Main St., 
St. Louis, Mo, In addition, this interesting 
little catalogue contains a large number of 
specialties, all of which are of direct special 
interest to stationary engineers, Pilley’s Steel 
Wire Brushes are shown in great variety in 
special form for every known service. Pilley’s 
Tube Cleaners and Flue Brushes are handsomely 
illustrated, and Pilley’s Packings are shown by 
a score of new and attractive cuts. Copies of 
this catalogue will be sent free to readers of 
The PRACTICAL ENGINEER. 





Cochrane 
Separators 
Protect Engines 


OCHRANE _ Separa- 
rators, by removing 
entrained water from 
steam, will enable 
you to push your 
boilers to the Jimit 
of their steaming ca- 

pacity without danger of water 

reaching the 
gines, through 
priming, and caus- 
ing trouble in the 
cylinders. 

Cochrane Sepa- 
rators pay for them- 
selves in the savings 
they make. Dry 
steam means engine 
economy and better 
lubrication with 
less oil. 
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HARRISON SAFETY 


BOILER WORKS, 
3144 N. 7th Street, 


PHILADELPHIA 
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American Order of Steam Enoineers 





ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
agent harmony between them ; neither shall it 

e used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

. — establish a Widows’ and Orphans’ 
und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be:an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then, one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical Engi- 
neer’’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
Cc. McDowell, Secretary, in care of ‘‘The Practical Engi- 
neer,” 1215 Filbert Street, Philadelphia. 








SUPREME COUNCIL OF THE UNITED STATES 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3032 
Dillon Street, Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 

2 South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 3728 
Manazambe St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1613 West 4th 
St., Wilmington, Del. 

Supreme Outside Sentinel.—H. L. McGee, Baltimore, 

mas Md, f 

Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 

SUPREME TRUSTEES. 

Franklin R. Moore, Penna., A. M. Plummer, N, J,, and 

Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 

Jerry Leahey, Jr.. Harry G. Connor, Clifford P. Wil- 
liams, Geo. W. Richardson, Fred W. Moore, N. M. Kin- 
ney, James Lightfoot, J. T. Dodge, Jr., Franklin R. 
Moore. 

DELAWARE. 

Deputy Supreme Chief Engineer, David J. Stayton, 

No. 1613 West 4th St., Wilmington. : 





Wilmington. 
Delaware, Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and | Streets. Chief Engineer, 
W. D. Wyatt. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
New Iberia. 


Evangeline Council. Chief Engineer, John B- 
Lanaier. Corresponding Engineer, W. J. Maynard. 
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MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, A. J. Deidrich, 226 
North Caroline St., Baltimore, Md. 
Maryland Council, No. 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 
Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 3032 Dillon St. 
MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 
Boston. 
Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 
Orange. 
Orange Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, l’red. L. Hale. 
Rockland. 
Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
Chas. W. Alden, Box. 642 North Abington. 
NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 
Perth Amboy. 
Stevens Council, No. 1, meets third Saturday, at 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H, White. 
Camden. 
Camden Council, No. 3, meets every Thursday even- 
ing at N. E. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer. C. H. Pfeiffer, 571 Berkley St. 
Atlantic City. 
Atlantic City No, 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 
Bridgeton. 
Bridgeton Council, No. 5, meetsevery Friday. Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 
Millville. | 
Millville Council, No. 6, meets every Saturday, 7.80 
p.m.,inG.A.R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 
NEW YORK. 
Syracuse. 


john E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 

’ PENNSYLVANIA. 

Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer 
Frederick Markoe, 931 Orianna street» Philadelphia. 
Philadelphia. , 

Deputy Grand Chief for Western Pennsylvania, A. D. 
Hamilton, 2025 Forbes Street, Pittsburg, Pa. 

Germantown Council No, 22 meets every Wed- 
nesday evening at Main and Seymour Streets, 
Germantown ; Chief Engineer, John P. Rickards: 
Corresponding Engineer, Frank MacIndoe, 352) 
Ainslie St., Falls of Schuylkill, Philadelphia. 

Welcome Council, No. 2, meets every Friday, N. 
W. Cor, 12th Street and Columbia Avenue. Chief 
Engineer, Paul Pieling. Corresponding Engineer 
lL. D. Woodington, 2428 N. Bancroft st. : 
Kensington Council, _No. 3, meets every Thursday, 
at A. P. A. Hall, Frankford Avenue and Master 
St. Chief Engineer David J. Ezrah. Correspond- 
ing Engineer, Charles Fournier, 3115 Richmond St. 
Philadelphia. . 
Southwark Council, No. 4, meets every Monday, at 
— yg and Eighth Streets. Chief Ragineer 
Josep ynes. Corresponding Engineer, J. C 
McDowell, 1913S. 8th Street. i 

(Continued on page 28 ) 
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A Rich Pittsburg Firm saves a carload of coal each 


Your Oil Filter. 
settling tank, a water 





week 





you afford to try it?on approval P 








for each boiler cleaned with this Machine. Couldn’t 


Over 4000 machines sold?to the best Companies 
in America and Europe. Write for particulars. 


Do impurities pass 


bills,? Try the 





your oil feed, heat your bearings, 
increase your wear, tear and repair 


Famouy Oil Filter and Refincr 


It cleanses, purifies and refines 
the dirtiest waste oil. The only 
thorough, efficient and satisfactory 
Filter, yet the cheapest to be had. 

Sent on=TRIAL, if you write us. 


Is it a strainer, 
using fallacy P 
through, clog 
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GARLOCK’S 
STANDARD 


HIGH - GRADE 


PACKINGS 











High Pressure Packing 
Extra Ring Packing 
Extra Sectional Ring Packing 
Special Hydraulic Ring Packing 
Nineteen Hundred Ring Packing 


“On Behind” 


Like all other great inventions, “‘ P. P. P.” 


Waterproof Hydraulic Packing has numerous imitators, which simply “hang 
Hot Water Packing : on behind,” and are drawn along by its 
growing popularity. 


Special Hydrant Packing 
Extra Diagonal Ring 


DANIEL’S 


| | “P,P. P.” 
Ammonia Packing PAC Kl NG 


Gaskets Flax Packing } is the original wedge packing, patented. 
You have nothing to gain and much to lose 
by buying infringing imitations, both in- 
ferior and dangerous. 

But all the power we lose by towing our 
imitators is small compared with that which 
you waste by the friction of solid packings. 
Send for Catalogue and Samples to our Nearest Office  § With “P. P. P.” you save not only in pack- 
; ing, but far more in power. 

Sold by dealers everywhere. 


THE ENTERPRISE BOX AND LUMBER Co., Milwaukee, 


: 
: Wis., says: 
e ar 0C ac 10 0). | ‘* We have not been able to run some of the best brands 
3 | of packing over three months. Your “‘P. P, P.’’ has stood 
; one year, and has not been touched even to tighten the 


: gland. To us it has been a great economizer in steam, 
PITTSBURG a which is due to reduced friction on the rod, and a saving in 





We are also Manufacturers of a General line of Standard 


Packings for all Purposes 


35353351 Dodeee eee ee 
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NONE GFNUINE 


NEW YORK 
BOSTON CLEVELAND * eeers 

CHICAGO ST. LOUIS ; FREE—tine trouble temper, gecking, burnt’ fingers and 
PHILADELPHIA DENVER 7 to engineers who order from ws enough "P. P. P.” for a trial, if they 


mention this paper. 





ATLANTA, GA. SAN FRANCISCO. 
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American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

a establish a Widows’ and Orphans’ 
und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then, one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 
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licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be aimitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical Engi- 
neer”’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
Cc. McDowell, Secretary, in care of ‘“The Practical Engi- 
neer,” 1215 Filbert Street, Philadelphia. 
SUPREME COUNCIL OF THE UNITED STATES 
Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3032 
Dillon Street, Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 

i South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 3728 
Manazambe St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1613 West 4th 
St., Wilmington, Del. 

Supreme Outside Sentinel —H. L. McGee, Baltimore, 

aay Md. ; 

Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 

SUPREME TRUSTEES. 

Franklin R. Moore, Penna., A. M. Plummer, N. J,, and 

Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 

Jerry Leahey, Jr.. Harry G. Connor, Clifford P. Wil- 
liams, Geo. W. Richardson, Fred W. Moore, N. M. Kin- 
ney, James Lightfoot, J. T. Dodge, Jr., Franklin R. 
Moore. 











DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 1613 West 4th St., Wilmington. - 


Wilmington. 
Delaware, Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyatt. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
New Iberia. 


Evangeline Council. Chief Engineer, John B- 
Lanaier. Corresponding Engineer, W. J. Maynard. 
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MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, A. J. Deidrich, 226 
North Caroline St., Baltimore, Md. 

Maryland Council, No, 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 

Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 8032 Dillon St. 

MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 
Boston. 
Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 
Orange. 
Orange Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, l’red. L. Hale. 
Rockland. 
Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
Chas. W. Alden, Box. 642 North Abington. 
NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 
Perth Amboy. 
Stevens Council, No. 1, meets third Saturday, at 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H. White. 

Camden. 
Camden Council, No. 3, meets every Thursday even- 
ing at N. KE. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer. C. H. Pfeiffer, 571 Berkley St. 

Atlantic City. 
Atlantic City No. 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 

Bridgeton. 
Bridgeton Council, No. 5, meetsevery Friday. Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 

Millville. 
Millville Council, No. 6, meets every Saturday, 7.30 
p.m.,in G. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 

NEW YORK. 

Syracuse. / 
john E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 

; PENNSYLVANIA, 

Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer 
Frederick Markoe, 931 Orianna street» Philadelphia. 
Philadelphia. : 

Deputy Grand Chief for Western Pennsylvania, A. D. 
Hamilton, 2025 Forbes Street, Pittsburg, Pa. 

Germantown Council No. 22 meets every Wed- 
nesday evening at Main and Seymour Streets, 
Germantown ; Chief Engineer, John P. Rickards: 
Corresponding Engineer, Frank MacIndoe, 3529 
Ainslie St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. 12th Street and Columbia Avenue. Chief 
Engineer, Paul Pieling. Corresponding Engineer 
lL. D. Woodington, 2428 N. Bancroft st. : 
Kensington Council, No. 3, meets every Thursday, 
at A. P. A. Hall, Frankford Avenue and Master 
St. Chief Engineer David J. Ezrah. Correspond- 
ing Engineer, Charles Fournier, 3115 Richmond St. 
Philadelphia. : 
Southwark Council, No. 4, meets every Monday 
— —— and Eighth Streets. Chief ny 
osep ynes. Corresponding Engi 
{eDowell, 1913 S. 8th Street. oe 
(Continued on page 28 ) 











A Rich Pittsburg Firm saves a carload of coal each 


Your Oil Filter. 
settling tank, a water 





week 





you afford to try it?on approval P 





in America and Europe. 





for each boiler cleaned with this Machine. Couldn’t 


Over 4000 machines sold’to the best Companies 
Write for particulars. 


Do impurities pass 


bills,? Try the 





your oil feed, heat your bearings, 
increase your wear, tear and repair 


Famouy Oil Filter and Refincr 


It cleanses, purifies and refines 
the dirtiest waste oil. 
thorough, efficient and satisfactory 
Filter, yet the cheapest to be had. 

Sent on$TRIAL, if you write us. 


Is it a strainer, 
using fallacy P 
through, clog 
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GARLOCK’S 
STANDARD 


HIGH - GRADE 


PACKINGS 





2 High Pressure Packing 
i == Extra Ring Packing 
Extra Sectional Ring Packing 
Special Hydraulic Ring Packing 
Nineteen Hundred Ring Packing 
Waterproof Hydraulic Packing 
Hot Water Packing 
Special Hydrant Packing 
Extra Diagonal Ring 
Ammonia Packing 


Gaskets Flax Packing 


99999999 9040000000460004650004 





We are also Manufacturers of a General line of Standard 


Packings for all Purposes 





Send for Catalogue and Samples to our Nearest Office 


TheGarlock Packing Co. 
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“On Behind” 


Like all other great inventions, “‘ P. P. P.” 
has numerous imitators, which simply “hang 
on behind,’ and are drawn along by its 
growing popularity. 


DANIEL’S 


“P.P.P.” 
PACKING 


is the original wedge packing, patented. 
You have nothing to gain and much to lose 
by buying infringing imitations, both in- 
ferior and dangerous. 

But all the power we lose by towing our 
imitators is small compared with that which 
you waste by the friction of solid packings. 
With “P. P. P.” you save not only in pack- 
ing, but far more in power. 

Sold by dealers everywhere. 


THE ENTERPRISE BOX AND LUMBER Co., Milwaukee. 
Wis., says: 

‘* We have not been able to run some of the best brands 
of packing over three months. Your ‘‘P. P, P.’’ has stood 
one year, and has not been touched even to tighten the 
gland. To us it has been a great economizer in steam, 
which is due to reduced friction on the rod, and a saving in 
our coal bill, 





Our patent steel packing rule saves engineers labor, 


FREE—tne, trouble, temper, packing, burnt fingers and 
. swear words. It is worth $1.00 Sent absolutely FREE 


to engineers who order from us enough “ P. P. P.” fora trial, if they 
mention this paper. 


MANUFACTURED ONLY BY 
QUAKER CITY RUBBER CO. 


PHILADELPHIA 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny’s Hall, N. W. cor. Broad and Filbert 
Sts. Chief Engineer. Jas. J. Murphy. Correspond- 
ing Engineer, W. S. Wetzler, 3707 Aspen St. 


Manayunk Council, No. 9, meets second and fourth 
Friday evenings in Temperance Hall. Chief Engi- 
neer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 


Helping Hand Council, No. 12, meets every Thursday 
evening at Kensingon Ave., and C Streets. Chief 
Engineer, Edward Laurence. Corresponding Engi- 
neer, Frank McHugh, 2508 Tulip St. All correspond- 
ence should be addressed direct to the Council. 


Municipal P. F. D. Council, No. 20, of Philadelphia, 
meets the second Thursday of each month at Odd é 
Fellows’ Hall, Third and Brown Streets. Chief 
Engineer, Frederick Markoe. Corresponding En- 
gineer, Walter Meyers, 1211 North Howard Street. 


Pittsburg. 
lron City Council No. 21 meets every Saturday at 
1070 Fifth Avenue. Chief Engineer, Phillip W. 
Sutton. Corresponding Engineer, F. C. Rose, care 
of St. Paul’s Orphan Asylum, Idlewood, Pa. 


Girardville. 
Girard Council, No. 8, meets every Tuesday evening 
at O’Neill’s Hall, 2nd and Ogden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Allentown. 
Lehigh Council, No. 15, meetsevery Wednesday 
evening at 6389 Hamilton St. Chief Engineer, Wm. 
R, Smith. Corresponding Engineer, A. P. Dries- 
bach, 728 Chew Street. 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall. corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres., Engineer, H. L. Shirey, 362 Cherry St. 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Geo. W. Miller. Corresponding 
Engineer, Frank S. Miller, 3 W Franklin St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief eat John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3d Street. 


York. 
York Council, No, 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, A. L. Bair. 
Corresponding Engineer, Walter H. Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men’s Hall, Market Street, above 
Second. Chief Engineer, B. H. Shafer. Corres- 
ponding Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, in Odd Fellows’ Hall. Chief Engineer, 
Ruben Beard. Corresponding Engineer, W. J. Court- 
ney, 804 Walnut Street. 


Sunbury. : 
Sunbury Council, No. 19, meets every second and 
fourth Saturday in Zartman’s Hall. Chief Engi- 
neer, S. E. Lees. Corresponding Engineer, Ed. 
Schrieber. 

WISCONSIN. 
gs y/ Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 

Washington Council, No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A, Rigby, 136 Reed 
Street. 

Clifford P. Williams Council, No. 2, meets every 
Thursday evening 25 4th Street. ’ Chief Engineer, 
David T. Richardson. Corresponding Engineer, Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
Nashville. 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen; 209 Jackson Building. 


OREGON. 


Deputy Supreme Chief Engineer, Nat Freese, 


Grant’s Pass, Oregon. 
Grant’s Pass. 
Oregon Council No.1. Chief Engineer, William H, 
Kenny. Corresponding Engineer, Nat Freese. 
Meets every first and third Saturday. A. O. U. W. Hall, 


Main St. 
TEXAS. 
Deputy Supreme Chief Engineer. S. A. Bishery, care 
of Cotton Compress and Warehouse Co., Galveston. 
Galveston. 
Galveston Council No. I meets every second and 
fourth Tuesday evening at Engineers Hall, So. West 
corner 22nd and Strand Streets. Chief Engineer, 
Max Levy; Corgesponding Engineer A. 1. Brad- 
ford, Union Depa. 
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REDUCING VALVES 





cDaniel Steam Traps 


Always have a Water Seal over the valve and never 


blow steam; neither do they back up water 
eB 


EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 


STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


147 N. Seventh Street ,, 
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Can’t Tell An Old Engineer Anything New About the 





“LITTLE GIANT” INJECTOR 


October, 


For sale 
the ——s 
Trade 





He knows it does all we claim for it, and his testi- 
mony in the boiler room counts. If there is a new 
— we want to send him our Catalog and ex- 
= how no weak points can exist in the ‘‘ Little 


iant.’’ Address, 


RUE MFG. CO. 215 Race St., Philadelphia 
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KIELEY’S CANTILEVER EXPANSION 


p Discharges against pressure—operates in any 
position; will not become air-bound; never 


freezes; simple in construction; durable, light and easily adjusted. Guar- 
6 anteed under any and all conditions. 


ances we make 


KIELEY & MUELLER 





7-17 West 13th Street 





JAMES J. BROGAN 


















Send for Catalog 


Tells all about it and the many superior 
points of other up-to-date steam appli- 


810 Race Street Philadelphia 
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Both in first cost and repairs 
United States Metallic Packing is 


cheaper than other makes. 


saa6 


We have undeniable evidence that it is more 
satisfactory and lasts longer than any other. 





It is backed by our guarantee. 


We think these statements make a proposition 
worth your while to consider. 





CLASS No. 1 PACKING eeu 


The United States Metallic Packing Company 


13th and Noble Streets, Philadelphia, Penna. 
509 Great Northern Building, Chicago, III. 


AGENTS :—V- Lowener, Copenhagen Risdon Iron Works, San Francisco Moran Bros., Seattle 
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Jos P. SmitH 
2043 E. RUSSELL ST 


Jas. A. McGovern 
2622 E. YORK ST. 


We [lake a Specialty of REPAIRS To 


BOILERS ann TANKS 


IF YOUR BOILERS NEED ATTENTION, 
DON’T DELAY, BUT SEND FOR US. 


A RIVET IN TIME SAVES NINE. 


Engineers Needing Help, Write. 
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All kinds of Boilers and Tanks repaired All kinds of Castings furnished 


Cylinders bored in position and fitted with Steam Saving and Self Adjusting THE BIRD-ARCHER CO., 


Piston Rings Metallic Packing for Piston Rods 576 West Broadway, 


Engine Repairs 





Engines Indicated | |_ 


New York City. 
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The Toado  RGRAWFORD GOAL 


Boiler Tube 1829-1833 N. Tenth St., Philadelphia, Pa. 


Gleaner: i , 
nieces FLEE WAITES & HORNER 


nlctsorscbempe wt | ELECTRICAL CONTRACTORS 











Will positively clean BET- 
TER than scraper or |: 
brush. 





Engineering, Contracting, Repairing. Thwaites Intercommunicat- 








; Will clean ANY length | ing Telephones. New Edison Phonographs. Hard Molded 
4 tube. EQUA | Records. Louder and Sweeter than the old Wax Records. 
3 n operation is U LLY | 
balanced, insuring NO | Phone 3-48-14 1215 FILBERT STREET, PHILADELPHIA 
back pressure against | 
operator. 











Is the LIGHTEST and | 
EASIEST cleaner to | 
handle. 


Has NO working parts. 
Its force is tremendous. 


I F you have a leaky joint dripping water 

over valuable property, use one of 

SMITH’S GLAMPS and it will 
make a permanent repair. 

It has no equal forsimplicity, durability 
and low cost. 

If your leak is in an inaccessible posi- 
tion, the use of our clamp will prevent 
having to tear out the piping. The illus- 
tration will tell the rest. 

This Clamp is particularly adapted to 
close pipe connections, as it occupies less 
space than any other Pipe Clamp manu- 


MANUFACTURED BY 








PAU a B | 1 Packing Ring. factured, and is cheaper, too. 
. 2 The Flexible Yoke. In ordering, state size of pipe and for what it is used. Write for price list. 
HUYETTE | || éSpticottarwnicn keeps Patent #ppiied for: | 
| || tbe pecttag tee W. GLIFFORD SMITH 








GRATE BARSAND GENERAL STEAM SPEGIALTIES 45 N. 2d St., Phila. 











| 
1245 Betz Building, PHILADELPHIA | 
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/NONPAREIL CORK 


PIPE COVERING 


HAS THE HIGHEST EFFICIENCY FOR KEEPING IN COLD OR HEAT 
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: Best Covering made for either Steam, Nonpareil Sheet Cork is unequalled for i 
Water or Brine Pipes. This has been cold storage insulation or other large flat | 
proven in every competitive test. surfaces. | 

; | 

Nonpareil Cork Cement is the most Nonpareil Cork Flooring and Tiling is iii 
efficient plastic covering. Non-corrosive, practically indestructible and a perfect f 
durable and light. non-conductor of sound. aE 
WE 

JOHN R. LIVEZEY The Nonpareil Cork Mfg. Co. i : 

128 SOUTH TWENTIETH STREET Gerken Building a i 
PHILADELPHIA Chambers St. and W. Broadway NEW YORK BR 

1208 E St,, N, W., Wash, D. C. Builders’ Exchange, Pittsburg, Pa- 113 So. Gay St., Balto., Md. J * 
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We Will Be Pleased To Send You 


OUR NEW 1902-3 
~= CATALOG OF =—- 


STEAM SPECIALTIES 
«JUST OUT = 













































JAMES McCREA & CO. H. — TRAP 
67 W. Washington St., Chicago. 
Pee : Ps me Ae ies ee age aioe wermmatan aT SRE Wer shag Sah re 
Insures the Highest Spa ide » ORS ae —— i, 4 THE 
Degree of Economy ee - LARGEST 
made possible AND 
BURNING BEST EQUIPPED 
ANY KIND OF FUEL WORKS 
oii IN 
Over 3000 Machines pee - ; ae a — 
in Actual Operation ¢ . ae ogi - ‘ ¥- pe 28 ERECTED 1900 
WILKINSON MANUFACTURING CO., Inc. 
Contracting Engineers, Iron Founders and Machinists BRIDGEPORT, MONTGOMERY COUNTY, PA. 














This Trap is Specially Adapted for 


smo” The Bickel Float Steam Trap 


EQUALIZING PIPE jj 4 











is guaranteed to handle more water than any trap made. It has 







the full capacity of pipe connections. It will respond instantly ; 
it will not cut valves, and is specially adapted for Separators. 


¥4/ The Bickel Thermostatic ! 
Steam Trap is not adapted for Sep- | : 


arator use or bleeding 
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steam mains, but is unexcelled for every 
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other service to which a trap can be put. It | i 


SS 


will respond quicker and last longer than any 
other expansion trap. Can be set to discharge 
water at any temperature. Will not cut valves. 





Either of these Traps sent to responsible parties on trial 


| mer F ALD. a BICKEL OUTLET NNT 


ia Wg is 5 
o— Ua" 1348 PALMER STREET 
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Patented Feb. 26th and Dec. 10th, 1901 Pp PA. 
we wench, HILADELPHIA, 


FLOAT STEAM TRAP THE BICKEL , 
Fer Prtbeures trom 6 te 200 ihe. REPRESENTATIVES WANTED IN ALL CITIES "MERMOSTATIC STEAM TRAP 
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THE PERFECTION 
Leak Closing Clamp 


tex have eurys of, it. Cumann to pertanianitie 
stop all leaks on steam, air, gas, vacuum, water and 
ammonia piping at all peaned or threaded joints. 2 
in.up. 1% in. spaceon pipe forclamp. Sent on trial. 
Let us send circular of Clamps and our Oil Filter, 
they will - momigas ou and prove the best goods at the 
lowest prices. our dealer will get them for you. 


F. A. NUSBAUM, Manufacturer 


950 Washington St., DAYTON, OHIO 











Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Dorng,not thinking, will make 

your wish a reality. Our free booklet, 
‘Are Your Hands Tied?’ tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! I. C. S. Text- 
books make it easy for those already 
a* work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering 3; Shop and 
Foundry Practice; Mechanical Drawing; Arehi- 
tecture; Plumbing; Sheet-Hetal Pattern Drafting ; 
Chemistry ; Ornamental 3 Lettering; Book- 
keeping ; Stenography ; English Branches; Teach- 
ing; Locomotive oe Electrotherapeutiecs ; 
German ; Spanish; F: 
Circular free. = ae mr ject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 
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‘THE BEST AID TO SUCCESS! 


An Encyclopedia of information, and in itself the most complete library on Engineering practice ever published 


For the use of Steam Users, Engineers, Electricians, Firemen and Machinists, 


it teaches——am 


The art of erecting engines and setting them in line so as to work smoothly and correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how to set the valves on the 
different kind of steam pumps; also the care and handling of injectors and inspirators. 

Direct currents for lighting, alterating currents for arc lighting, two and three phase 
currents fully illustrated and explained with about fifty illustrations and seventy-five pages. 

The care and management of steam engines and boilers. 

The art of erecting shafting and pulleys. 

The application of electricity to purposes of lighting and motive power. 

The principles which regulate the movements of the electric current. 

The construction of dynamos and motors, and the practical details regarding the care 
and management of electric plants. 

The safeguards necessary to be observed in handling electrical machinery. 


First and Second Editions of 7000 copies nearly all sold. Each book was sold subject 
to approval, and of the entire two editions not one copy has been returned so far. 


The Third Edition of 5000 copies, enlarged, revised and brought right up to date, will 
be ready;forjdistribution about the 15th of October. 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 
(THIRD EDITION.) 


Three-Quarters Size 


This work contains over 900 pages and 400 fine illustrations. Every branch of Engin- 
eering treated in a scientific and comprehensive manner. In it will be found a solution of 
the many knotty problems met in daily practice. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the subjects 
treated. It extends to details not found elsew here. 

Indorsed by the foremost practical men in the world. 

Handsomely bound in leather and gilt. Pocket-book form. 


SENT ANYWHERE ON 3. 50 MONEY BACK IF 
RECEIPT OF PRICE.. NOT SATISFACTORY 


An illustrated, 42-page pamphlet, omens the book, will be mailed for the asking. 


HENRY C. TULLEY & CO. 
1016 WAINWRIGHT BUILDING ST. LOUIS, MO., U. S. 
HSE SOLE a AE. 
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Gould’s Steam and Water Packing 
ee ee and Water at. Less Friction than any other known 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 


is rotary or reciprocating. 


THE ORIGINAL RING PATTERN 
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Albion Chipman, Treas. 
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The Gould Packing Co., East Cambridge, Mass. 








Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Dong, not thinking, will make 


your wish a reality. Our free booklet, 
‘Are Your Hands Tied?” tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 


same. Act today! I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering; Shop and 
Foundry Practice; Mechanical Drawing; Archi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry : Ornamental Design; Lettering; Book- 
keeping ; Stenography; English Branches; Teach- 
ing; Locomotive Running; Electrotherapeuties ; 
German ; Spanish; French. 
Circular free. State sut ject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 





THWAITES & HORNER 


ELECTRICAL CONTRACTORS 


Engineering, Contracting, Repairing. Thwaites Intercommunicat- 
ing Telephones. New Edison Phonographs. Hard Molded 
Records. Louder and Sweeter than the old Wax Records. 


Phone 3-48-14 1215 FILBERT STREET, PHILADELPHIA 














I F you have a leaky joint dripping water 

over valuable property, use one of 

SMITH’S GLAMPS and it will 
make a permanent repair. 

It has no equal forsimplicity, durability 
and low cost. 

If your leak is in an inaccessible posi- 
tion. the use of our clamp will prevent 
having to tear out the piping. The illus- 
tration will tell the rest. 

This Clamp is particularly adapted to 
close pipe connections, as it occupies less 
space than any other Pipe Clamp manu- 
factured, and is cheaper, too. 

In ordering, state size of pipe and for what it is used. 

Patent applied for. 


W. GLIFFORD SMITH 
STEAM SPEGIALTIES 45 N. 2d St., Phila. 





1 Packing Ring. 

2 The Flexible Yoke. 

3 Cross Head. 

4 Split Collar,which keeps 
the packing in place. 


GRATE BARS AND GENERAL 
CASTINGS TO ORDER 


Write for price list. 





























Every User of Power and Light Should Read the 


POWER and LIGHTING ECONOMIST 


tells where to buy best, how to save money, how to im- 
Thus $1 may save you $1,000.—50c a 


prove methods, 
copy, $la year; Frank H. Knox, Troy, N. Y., and 


live news-dealers. Send for great clubbing offer. 








We Want Business 
Certainly We Do 


That is the reason we pay for this advertise- 
ment—asking vou to give LARKIN’S SELF LUBRI- 


all CATING METALLIC PACKING a trial. 





New Publications 
Jor Engineers 





Fig. 1 








High-Speed Steam Engines 


A Guide to English and Foreign Practice. By 
W. Norris, M. I. Mech. E., &c., and BEN. H. Mor- 
GAN. With Reproductions of over 130 Photo- 
graphs and Drawings, and numerous Tests. Sec- 
ond Edition. Demy 8 vo., cloth, $2.80, mailed 
free. 

“We can cordially recommend this book to 
anyone who wants to know all about high-speed 
engines.”’—Electricity. 


Pumps: 
Their Construction and Management 


Graphically illustrating the different classes of 
Pumps, pointing out the advantages and dis- 
advantages of each class, and giving hints as to 
management. By PHILIP R. BJORLING. Cloth, 
$1.00, mailed free. 

Mr. Philip R. Bjorling is one of the greatest 
authorities on Pumps.”’ 

The “ Engineering Times ” 

A Review of Modern Engineering Practice. 
Contains signed Articles by the most eminent 
Engineers, Printed in magazine form, and 
elaborately illustrated. Edited by BEN. H. 
MorGAN. 12c, pt '& mailed free, 18c. An- 
nual Subscription, $2.25. 

“The ‘Times’ of engineering,” vide Press, 


London: P. S. KING & SON 
2 & 4 Great Smith St., Westminster 








Fig. 3 

We do not care how small the order is at first, 
it will be followed by larger ones. 

It will cost you but little for enough to test on 
Corliss Valve Stems, or your Boiler Feed Pump, 
etc, If it fails it costs you nothing. Could 
anything be fairer? Write for circulars, etc, 


THE POWER IMPROVEMENT Co. 
Room 118 Heed Building, 1216 Filbert St., Phila, Pa. 


Removes dirt, stains and rust from brass, cop- 
per, zinc and nickel, and gives a brilliant polish. 
Liquid or paste form. Write or call for 


FREE SAMPLE 


THE GARLOCK PACKING CO. 
604 Aroh Street, Philadelphia, Pa. 
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McINTOSH, SEYMOUR & CO. 
STEAM ENGINES, 


AUBURN, N. Y. 26 CORTLANDT ST., N. Y. CITY 


( ~ | f= NN] 5 iG Ts 
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sl vl tr THERE IS ONLY ONE 


mee W. P. W. 


ne ei co or trees Grate. «General Castings e 
Breer rag === Perfect Wedge Packing 
| 
: ie 


TABL L 


"PHONE 3-45-32 A. 




















Send for Catalogue. 


om —_ fin WORKS. 
eetanste CHAS. ROBSON 


N.W. Cor. 8th & Washington Ave. 
PHILADELPHIA. 


GRATE BARS of all kinds, 
OF SUPERIOR IRON at lowest prices. 





| It looks all right, guess it is all right, be- 
"cause we sell lots of it. Give it a trial. 






We also manufacture Dirigo Gum Core, 





KeystoneSquare Flax, Nonpareil Belt Dressing, 






Excelsior Lubricating Grease, Keystone Metal 
Polish, Watt’s Oil Proof Sheet Packing, and 
| Watt’s Tubular Gaskets. 








CASTINGS OF ALL KINDS. 


catenin a SIE Circular Grates, any diameter JOHN M. WATT’S j SON S 
; | 123 South 2nd Street, Philadelphia, Pa. 






























































ee rT Common GRATE BARS = ~-Furnaces Relined 
0 © © GoW 6 © @2@ New, York2Office, 244Duane Street}T3 
‘The Improved Keystone Grate SEELETON GRaTHD BAR a “¢ are ae 
Rocking, Dumping, Tupper, oo SS SOS 
Interlocking, Circular, Her- Z ZS ex ZFEF ee 
ringbone and common grates 7 ~ 5 ob be pede re p 
at prices that astonish you. ~ Z 
General Castings to Order. : # A BRICKLAYER and BUILDER 
Tanks, Stand Pipes, Self- eee “Office: 1230 Marlborough St. 1230 Marlborough st Mz 
supporting’ Steel Plate LS hiladelphia a 
Chimneys, ea4 _ Special pyr Given to bs 
Will call, take measure- 77-*| Engine Foundations, een 
‘ LZ Steam Boiler Setting, IE 
ments and name prices. TE Hd Brick Stacks and A 
Phone 27-43-A. COR Fire Brick Work MA 
E : . t b D 
taly’ : . mail or otherwise to 1230 [ig 
Frick’s Pipe Clamps for Stopping ireoup Set 290 AE 
mond St. will receive prompt a 
attention. 











ed Pipe Joints 


be a by (Patent Applied for) 


The Best, Simplest and cheapest 
Pipe clamp made. The cuts explain 
themselves. Only two rings and the 

acking needed to make any leaky 


EDWARD’S 
900 EXAMINATION 
QUESTIONS ** ANSWERS 


FOR ENGINEERS AND FIREMEN. 





‘one cam apply them, nt ™Y” Outside or main ting which pee dori eegeg 

ol around the pipe as close 
The cost as compared with others to ae fod ewe and WHO DESIRE TO OBT. U. 8. GO ENT 
s . secure: pe by the setscrews. 
is so mp <y sig gp of gag ot B-aiaed wiles wil ide tee OR STATE LICENSE. 
xy ord to co a full set ward a rere — By EMORY EDWARDS. 

1n, 1 2 

of all sizes in Case o: need. Saune ches ay ee taka con A new, revised and enlarged edition. In one volume. 


k i C by bolt d 
Ruts D — pee ae 240 pages. Full bound in pocket-book form, leather, gi't 
C—Empire or rubber ring which edges. Price, $1.50, by mail, free of postage, toany address. 


Ce ee ig forced into leaky joint by — Gatalogue of Mechanical and Electrical Books Free. 
aon HO R AGE E. R RICK, Consulting and Contracting Engineers Philadelphia Book Co. 
715 ST. JAMES ST. (bel. Walnut), Philadelphia, Pa. 45 South oth Street, Philadelphia, Penna. 


We make all sizes from 2 inches to 
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,  PILLEY’S EXPANSION 
sw WEDGE PACKING 2: 


THE ONLY PACKING HAVING"A PERFECT EXPANSION AND PRACTICAL WEDGE 




















\ ASS MADE IN 12-FOOT LENGTHS OR 
a CUT AND MOULDED INTO RINGS 


TO FIT YOUR RODS 


| This is the most economical wedge packing on the market, and as it is not loaded with unnecessary Oil and Tallow it 


; AHH weighs about one-half per foot of other wedge packing, thus making a saving of fully 40 per cent. in cost of packing. 
PeeEaT) . 
ro sit 
OSE 
YH Also Sole Manufacturers of 
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Sent on Thirty Day’ 
Trial to 
Responsible Parties 






























A RECORD... 
FOR RELIABILITY 


Is Behind the Improved 


PILLEY 
EXPANSION 
FLUE BRUSH 


IT IS GUARANTEED NOT TO BREAK 


Being Made of Malleable Iron and 
Tempered Steel 
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Brush 
ready for use 


It Cleans the Entire Flue Every Time it is Pushed Through 








Keep Your Tubes Clean and Save Money 


=e eee \____ PILLEY’S COMBINATION 
ie FLUE BRUSH AND SCRAPER 


fl 3 : 
-F So tteeeee Sara a is the simplest and best cleaner on the market. A simple turn 


IW. " ANN 


i] 
Fr 
mith = 
the scraper loosens. Guaranteed not to break nor the wires 
to come out or lay over. 


Se ———— 
yc >) Sizes from 2inches up. Measure outside diameter of tube. 
PILLEY PACKING AND FLUE BRUSH MFG. CO., 308 North Main Street, St. Louis, Mo. 


R ( Tatum and Bowen, San Francisco, Cal; Portland, Ore., and Seattle, Wash. Crane Co., New York City. S. H. Supply Co., Denver, Colo. 
FO y } Eagle Oil and Supply Co., Boston, Mass. Chas. Bond, 522 Arch St., Philadelphia, Pa. Scranton Mercantile Co., Scranton, Pa. 

SALE B l Strong Machinery and Supply Co., New York City. New Orleans Railway and Supply Co., New Orleans, La. 

Send for our 70-Page Memorandum Book—FREE TO ENGINEERS 
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FOR A CLUB OF 
THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, post- 
age paid, a copy of Shillitto’s Hand Book of 
Corliss Steam Engines, describing in a com- 
prehensive manner the erection of steam 
engines, the adjustment of Corliss valve gear 
and the care and management of Corliss 
engines, 244 pages, 84illustrations. Bound 
in cloth. If you do not care to get upa club 
of subscribers we will mail you a copy for 
$1.00, Address 


THE PRACTICAL ENGINEER 


1215 FILBERT ST., PHILADELPHIA 








PUMPS Stam fet, or ectie Fows 





BARR PUMPING ENGINE ‘CO. 
NOT IN THE TRUST WORKS, GERMANTOWN JUNCTION 
CITY OFFICE, 55 N. 7r ST., PHILADELPHIA) 

















Garlock Belt 
Preservative 


is different in all respects from 
any other on the market. 

The use of a Belt Dressing 
should be for two purposes : First 
to preserve the belt, and second 
to prevent slipping Many of the 
dressings will accomplish one of 
these objects but GARLOCK 
BELT PRESERVATIVE not only 
preserves and makes the belt pli- 
able, but prevents slipping. 

It adheres to the belt and does 
not coat the pulley. 

It never hardens. 

It is a Liquid and goes into the 





pores of the belt. 

It is put upin one quart tin cans of convenient size to 
handle. 

Its lasting qualities are wonderful and a very small 
quantity will do the work. 

If you have never used it and wish totry it, a sample 
can will be sent by mail free of charge upon receipt of 
your request. 


THE GARLOCK PACKING CO. 


604 Arch Street, Phila., and all other branches 





KEYSTONE 
BOILER 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 


For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 


Radcliff, Ferguson Co. 
Manayunk, Pa. 
Important to all Applicants for a License 


THE ROSE PATENT CRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Philadelphia Offices 


Works: 
Fidelity Building, Broad, above Arch 


KUTZTOWN, Penna. 





if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
Many years of practical experience and a force 


his employer unnecessary expense. 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. | 
| 


PHONE 37-99 A JOBBING A SPECIALTY 











CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-78 


| General Engineering and Repairing. 

Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off Dynamo Commutators without re- 
moval. 
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WE ARE THE PHILADELPHIA REPRESENTATIVES OF 


The Wm. Powell Go. 


CINCINNATI, OHIO 


POWELL’S VALVES 
.". and Powell’s Improved Engine Oilers .°. 


POWELL’S SIGNAL OILER for Engines 
and Dynamos has no equal ———_» 


We carry in stock a 
complete line of 


Write for Catalogues and Prices 





We also carry a large stock of 
Engineers and Steam Fitters 
Supplies. 


Wrought Iron Pipe, Fittings, 
Tools, etc. 


All Sizes of Pipe Cut to Order. 


The Jefferson Union 
and Flange 


Unexcelled for Steam, Water, Gas, 
Oil or Air. 


G. J. RAINBAR &«& GOMPANY 
518 Arch Street and 517 Cuthbert Street 


20-6 6-606646666646865 6 4s e ree 
Pt er ee 
VP PP PS SSD ees SDSS SOO OSSOOO>OO66666666666666646 
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PHILADELPHIA, PA. 
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For Steam or 
Oil 
All Sizesand |i | 
Styles ee 8. 






2000 in use. 50 | 


per cent. sold on : ‘i ee08—, 
duplicate orders iy ; | , | ‘¢ 


Send for reports of 
tests and list 
of users 





Direct Separator (7 
Company pe 


200 Marcellus Street 








SYRACUSE, N. Y. 





44-66-6444 
i i i i i A 














For Circulars and Prices, address 


Thomas McAdoo 
125 North Fourth Street 
Philadelphia, Pa. 

















BERRYMAN 


FEED WATER 
HEATERS 


PATTERSON 
EXHAUST HEADS 


PRICES AWAY DOWN 
Sold on trial; to be returned at 
our expense if unsatisfactory. 
[We never had one come back om’ 


FRANK L. PATTERSON &CO., "x 


Girard Trust Bldg., Phila. 23 Dey St., New York 























GARDNER PUMPS 


Of All Sizes 
and 
Capacities 


Air Com- 
pressors 


AMERICAN FEED WATER HEATERS 

The Amercian Copper Coil Heaters 

The Best Goods The Best Prices ez 

T. T. Burcuriero Co. 
619 Arch Street 


Telephone 31-32 D PHILADELPHIA, PA. 
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IMPROVED 


__ Kellam Damper Regulators 


| The Simplest and Closest Damper Regulator. 
| Manufactured by 


}J.E.Lonergan&Co. 
211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 

Steam Pressure Regulators 

and other safety steam appli- 

ances. 

Old Kellam Regulators Repaired. 















orresp 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 
on application. 











ESTABLISHED 18671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 





Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, a: 
Shafting, Hangers, Pulleys, Etc., Etc. Sen LA ae 








120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 880. 





5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single 
Engines or Large Plants where many 
Engines are operated from one steam 
main. It will oil one or a dozen En- 
gines, save 4o per cent. of Oil used with 
any other Lubricator, and prevent 
 ~ annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., General Agent, 


Lackawanna Lubricator and Mfg. Co., 
WILMINGTON, DEL. 





P. O. Box 478. 








October, 1902 
oO. F. Zurn J. D. Kelley 
J. M. Zurn LU Fe Ny c. J. Curran 
t- fe, 
Oo: O 
HIGH-=GRADE A 


LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 



































is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this INJECTOR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 


Write for 
Illustrated Catalogue and Testimonials 




















SANDS’ STEEL BRAZED 
OILERS AND TORCHES 


Best goods ever produced Every Engineer 
should try them 


No dirt can reach the bearings 
from our oilers 
Every Oiler a complete Filter 


We will send any of our goody 
for free trial, to be returned 
if not satisfactory 


Sands Mfg. Co. 


Cor. MARKET & BAYARD STS. 
Allegheny, Pa, 


WRITE FOR CATALOGUE 

















HESS & BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 





i 


General Repairs a Specialty 


staf 





Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 


DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 


yatta 


WE 


We manufacture the 








s@- IMPROVED KELLAM DAMPER REGULATOR-wa 





‘‘PERFECTO” 
Gas and Gasoline 
=e Engine Co. 

uancuresot GAS AND GASOLINE ENGINES 


Marine and Stationary 


Kensington and Boston Aves., Philadelphia 














Repairing of Electric Motors, Dynamos, Steam, Gas and Gasoline 
Engines, Automobiles and Machinery in General 


EXPERIMENTAL WORK A SPECIALTY 


Bell Phone 5-32-52-A. 
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AUTOMATIC 


INJECTOR 


) 


CHECK VALVES 


SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 


















Brandt's Triple Expansion 
Gaskets 


For Boiler Work and 









Brandt’s 
Hard Pump Valves 


are the very best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 









MANUFACTURED BY 


THE LEE INJECTOR MFG. CO. 


99-103 ABBOTT ST. DETROIT, MICH. 





RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 























Atlas Engines and Boilers 





We make many types and sizes of horizontal steam engines 
and boilers, but every one of them is the best that good ma- 
terials and high-grade workmanship can make. 


GATALOGUES . hw Cree, 


FOR THE 


Z 
ASKING [DEPT. P| dina polls 



































THEO. AUDEL & CO., Publishers, 63 Fifth 
L Catalog Sent Free on Request 





ON STEAM AND “ HAWKIN’S EDUCATIONAL WORKS” i 


ELECTRICAL $1 Monthly, $11 Per Set, Standard Books for Practical Men 
ENGINEERING 





To subscribers of THE Practica’ ENGINEER :—As Publishers of the ‘Hawkins’ 
orks”’ we have decided to con ..: te our offer, during the coming year, to sup- 
ly this ‘‘Engineers’ Standard Library’’ on monthly payments. 
erms:—Cut out blank and fi:i in name, address and reference, mailing it to 
address named below, and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 

, sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 

sider the inclosed $1 my first payment, and send me the books, ex- 

press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 


CUT THIS OUT 
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Repairing Crippled Engines 
and Dissipated Pumps 


IS OUR SPECIALTY 








W* have the facilities and the experience which enables us to make repairs promtly 
and properly to all kinds of Engines, Pumps, Ice Machines and other Machinery. 


We also Build Special Machinery to Order 














A CORNER OF OUR MACHINE SHOP 


Don’t throw your Engine on the scrap pile just because it is not giving satisfaction. 
Send for us. Many an engine has been condemned that could have been made good as new 
for less than a third the cost of a new one. Don’t run an engine or pump that needs re- 
pairs. An engine out of order is like a consumptive person, it keeps getting worse, never 
better, and the longer it runs, the more it wastes. A dollar for repairs saves ten for coal. 
We also have a complete equipment of the most modern portable tools for 


REBORING CYLINDERS AND VALVE SEATS IN POSITION 


WILLIAM F. RUWELL 


919-921-923 RIDGE AVENUE <3ze— PHILADELPHIA 
Keystone | TELEPHONE CONNECTIONS __ Bell 
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JOHN J. SPROUL 


in Stock. 





SAVE MONEY 
ELEVATORS REPAIRED 


AND PUT IN FIRST-CLASS CONDITION BY 


PRACTICAL *® ELEVATOR * MEN 


Vice-President and Manager 


Keystone Elevator Inspection 
and Repair Company 


N. W. Cor. 11th and Wood Streets 
BELL 3-22-58 - BOTH PHONES ~- KEYSTONE. RACE 10-20 


Experts on all kinds of Elevators Repair Parts 


Promptness and efficiency guaranteed. 
Will work holidays and nights. 


ESTIMATES ON NEW WORK 


THE PRACTICAL ENGINEER 


BY HAVING YOUR 





W. J. GREENHOUGH 
Secretary and Treasurer 


PHILADELPHIA 
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OIL AND STEAM SEPARATOR 























he LINDST ROM Steam and Oil Separators 





Will keep the water in your Boiler. 

Will reduce the moisture 34 of 1 per cent. 

Will stop the priming in your boiler. 

Impossible to get water over to Engine from Boiler. 


It pays to remove the Oil from Exhaust Steam. 





WRITE FOR CATALOGUE. 


Cylinders Re-bored in their present positions. From 
4 inches to 70 inches. 


ALL KINDS OF STEAM ENGINE AND STEAM PUMP REPAIRS. 
AND SPECIAL HIGH GRADE MACHINE WORK. 


SEND FOR PARTICULARS AND PRICES 








GENERAL 














FOR INTERIOR OF BOILER 

















Hoopeston Electric List & Heating Co. 
Hoopeston, Ill., May 12, 1902. 
Mr. John T. Lindstrom, Allentown,Pa. 
Dear Sir—We have two of your 
Separators on our two 60” boilers, 
and find that they are very much im- 
proved by them ; they were formally 
very wet, steaming, and gave us con- 
siderable trouble with water in our 
engines. This trouble has entirely 
disappeared since we put in your 
Separator. Very truly yours, 
Hoopeston Electric Light & Heating Co. 
Cc. J. WAKEMAN, President. 














John T. Lindstrom 


440 Liberty Street - - - Allentown, Penna. 
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Rapid Consumption 


of fuel and of boilers from scale 


Cured by Soft Water 





ARD water in boilers makes scale; and 

scale only one-sixteenth of an inch thick 

means a consumption of at least ten per cent. 
more of fuel. 

Soft water is the cure for boilers suffer- 
ing from scale. Using “compounds” and 
“compositions” is like feeding a consumptive 
on quack medicines instead of giving him pure 
food and fresh air. | 

The BRUUN-LOWENER WATER 
SOFTENER feeds boilers with water that 
will not form scale. It saves coal, saves the 
cost of removing scale, saves damage to the 
boiler, saves repairs, and saves accidents. 

The work is done before the water enters 
the boiler. 

The apparatus is absolutely automatic. 

It is absolutely regular. 

It is absolutely certain. 

ALTHOUGH THE WORK OF THE BRUUN-LOWENER SOFTENER 


IS MORE UNIFORM THAN THAT OF ANY OTHER APPARATUS, YET 
ITS COST IS MUCH LESS THAN THAT OF ANY OTHER SOFTENER ON 


THE MARKET. 














OUR 


QUESTION 
TO YOU 


Do you care enough about 
the saving in cost of fuel, 
boilers,cleaning, repairs, and 
accidents, to write and find 
out what the BRUUN-LOW- 
ENER SYSTEM has done 
for others, and what it can 
do for you? 











OUR 
PROPOSITION 
TO YOU 


After we analyze the water 
to be treated (an ordinary an- 
alysis will not do) we will 
install a Water Softening 
Plant on a liberal trial, which 
we guarantee to do all that 
we claim for it. If our Soft- 
ener does not come up to 
the guarantee we will re- 
move it at our expense. 











American Water Softener Gompany 


HARRISON BUILDING, PHILADELPHIA 








DVD. venemeeiiiiidi aaa 


3 
; 
; 
E 
E 
; 
& 
E 
E 
3 
; 
; 
E 





October, 1902 





THE PRACTICAL ENGINEER 


43 




















Who is Hurt? 


imitations of the 
We are not the 


E don’t mind 

HEINTZ trap. 

ones hurt by them. We simply accept the 
compliment—and wait. 

It’s easy to make a trap that looks just like 
the HEINTZ. Many have tried it—and their 
traps are gone and forgotten. Other imitations 
are made under various names, being sold now 
to people who don’t know that the essential 
secret of Heintz efficiency is in the sensitive 
compound that actuates the spring. 

When the buyers have found them out, 
and spent good money to replace them with 
HEINTZ ‘Traps, no doubt there will be a fresh 
crop of imitations. 


And who will be hurt? 


The HEINTZ Steam Trap is made in nine 
sizes; capacity 1 to 240 gallons a minute. 


Guaranteed for one year. 


WILLIAM S. HAINES CO. 


136 SOUTH FOURTH STREET 


PHILADELPHIA 


























Adapted 
for 
all kinds 
and 
conditions 


of 





service 


FRANCE’S SPLIT CASE 














FRANCE’S SOLID eee APPLIED 


An Absolute Steam Stopper Outside Type 








ADVANTAGES 


Yes, It is made on scientific principles 
It lessens the work of the engineer 
It naturally saves fuel 
It is sold on its merits 


No more packing bills 
No more re-packing 

No more waste of power 
No friction 


Our guarantee, ‘‘Satisfaction or no Pay” 





Send for Catalogue 


A. W. FRANCE, Tacony, Philadelphia, Pa. 


Representatives 


T. M. Remington, 237 Sacken St., Brooklya, N.Y. Philip Scanlon, Newark, W. J. 

A. W. France, Schmidt Bidg., Pittsburgh Poett & Center, 123 California St., San Francisco 
Strong, Carlisle & Hammond, Cleveland, 0. J. E. Kennedy, P. 0. Box 496, Denver, Col. 
Warner & Levy, 816 Fullerton Bidg., St. Louis F. G. Street, Northern Office Bidg., Chicago 























WE MAKE ALL TYPES OF 


GRATE BARS 


But This is the Best and Cheapest 
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The Longest-lived Grate Bar That Ever Lived. 


IMPROVED AMERICAN GRATE BARS 


PATE ° 
THE ONLY GRATE WITH ADJUSTABLE FRAME. 

THE ONLY GRATE WITH LOOSE TEETH BETWEEN THE BARS, 

We wish to call your attention to a few important points in our new 
Furnace Grates. aha 

The adjustable supporting frame, not coming in contact with the 
brick-work, saves the walls from getting loose, and can be adjusted to 
any height desired. The perforated supporting cross bar has less ob- 
struction toa free circulation of air than any other Cross Bar made. 
The movable teeth between the Grate bars can easily be changed at any 
time, so as to give an air space between the bars that is desired to ac- 
commodate any size of fuel; the Movable Teeth also give the bars more 
freedom to expand and contract, thereby the bars are less liable to warp. 

The American Grate Bars have given satisfaction where others have 
failed. Are made and for sale only by us; other parties have no right 
to make orsell them. Send for circular and references. 

J. MOORE MACHINE and FOUNDRY CO., 
SOLE MANUFACTURERS, 

2227-2285 WOOD STREET PHILADELPHIA, U.S. A 
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Engine and Pump Repairs © 


HAVE BEEN OUR SPECIALTY FOR THE PAST 


THIRTY-TWO YEARS > 














W ‘ sq more!Steam Engines and other Machinery 
e overhaul, rebuild and repair used in connection with Steam Plants than 


any other shop in this“country. 








wat c= a 

















Our Sh ops 2° the largest and best equipped for this class of work to be found anywhere. 
p We are prepared, at a moment’s notice, to send expert mechanics with special portable ‘ 


q 

‘ 

¢ 

tools to any part of the United States. ; 
? 

, 


Cylinders and Valve Seats without moving them’ from their present positions. We also 
We Rebore *° g aes 


turn off all sizes of Crank-Shaft journal without removal. 


WE MAKE OLD ENGINES WORK LIKE NEW | 


Another Specialty of ours is Turning off Dynamo Commutators in position. 
t We guarantee every job that we do and every engineer knows that our guarantee is good. 2 
‘ Send for us when you are in trouble, or better still, before you get into trouble. 








} H. B. UNDERWOOD & CO. 
1025 Hamilton St. Philadelphia 


See Our Advertisement on inside front cover of this Journal every issue. 
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RACTICAL COURSES 
RACTICAL MEN 


Technical Education by Mail 






Correspondence courses offered by American School, at Armour Institute of Technology : 


Mechanical Electrical Stationary Marine Locomotive 
Navigation Hydraulics Surveying Sanitary Mechanical Drawing 
Perspective Drawing Textile Work Telegraphy Architecture Sheet Metal Work 


Also forty short Special Engineering Courses at low tuition and easy terms, 


The School is Open to all who can Read and Write, and are Ambitious to Learn 
Lessons are especially prepared for home study by the foremost authorities, and are practical and easy. 
Students desiring to attend the excellent night school of the Armour Institute are helped to positions in Chicago. 
The School has a wide influence, and can secure for its students and graduates the best positions In the country. 
Students are taught by the Faculty of the Armour Institute of Technology. 
Tuition within the reach of all, and may be paid in small monthly payments. 
All work counts toward a degree of B. S, at the Armour Institute of Technology. 
Free use of Employment, Special Inquiry, Patent and Consulting Departments. 


OUR SPECIAL EXTENSION OFFER 


For the purpose of bringing the benefits of our instruction widely before the public, we wish to enroll in each section of the country a few representa- 
tive students who will become living evidences of the great benefit of our teaching. For this purpose, we make the following liberal offer: For a short 
time, each applicant for a Scholarship whose references are satisfactory will be furnished without extra expense through our Library Department, with a 
splendid $40.00 Technical Reference Library in ten volumes bearing on the subjects included in his course. Successful applicants will be expected to 


co-operate with us in interesting others in their locality. : 
Full particulars and catalogue of courses and prospectus of Library sent on request. State course of study interested in, and present occupation. 


AMERICAN SCHOOL, at Armour Institute of Technology, 
308 Armour Avenue, CHICAGO, ILL. 


Mention Practical Engineer 


ESSERE SERS SEK E SESE E EDS DSH ODDDDDD DODDDDDD: 
Every Engineer and Steam User 


..WILL BE INTERESTED IN THIS LETTER ABOUT... 


Weinland « Tube »« Cleaners 


= poe From a PRACTICAL SUPERINTENDENT of a 
He; pele MODERN UP-TO-DATE PLANT 


OFFICE OF 
SYRACUSE RAPID TRANSIT CO. 


SYRACUSE, N. Y. 














Syracuse, N. Y., 
The Lagonda Mfg. Co. June 6, 1902. 


Gentlemen : 
I beliebe the Mechanical Tube Cleaner purchased from you the best 


Cleaner on the market. Our Machine will clean a 4 inch by 20 feet Tube that is 
filled nearly full of hard scale in seven minutes, and the Machine cleaned 528 four- 
inch Tubes, from 18 to 20 feet long, WITHOUT ONE CENT FOR REPAIRS. 


Yours, etc., 





CHAS. F. STEIRLY, Secy. 





on 


f CONDITION OF SCALE—Most Cleaners QUIT in HARD SCALE. 
BR O j E 5 onat Tce waraaes \ These are vital points in which THE WEINLAND EXCELS ALL OTHERS 
We make ALL KINDS OF CLEANERS, including OUR IMPROVED TURBINE with special coupling; also Hand Cleaners, 
8a Write us about Boiler Cleaning. We are Experts in that line. Had Twenty Years’ Experience—‘‘ KNOW HOW.” “@a 


SHADE & MARSHALL, Agts., THE LAGONDA MFG. CO., 


HARRISON BUILDING, Philadelphia. SPRINGFIELD, OHIO. 
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HOUGHTON’S MONTHLY 
LETTER TO ENGINEERS 




















DEAR Mr. ENGINEER: 


Our letters in the past have been showing you 
the way to increase your pay, which was to make 
more money for your employer. 

There is another important thing that you 
should appreciate. 

You should remember that just as you expect 
profit for your efforts in behalf of your employer, 
just as your employer expects profits for his increased 
pay, so do we expect profits for our efforts to please 
the engineer and work in co-operation with him. 

We have heard several competitors criticise these 
monthly letters and our general policy of working 
along with the engineer in order that our products 
might be appreciated. 

One of our most formidable competitors said to us: 

“T would not give a continental for the engi- 
neer’s influence or good will. I go for the proprietor 
every time.”’ 

Now just so long as the suggestions, original 
ideas and money saving methods work into the engine 
room, instead of out of it, the engineer cannot expect 
to have the boss pay him for what he does not do. 

It is important, therefore, that the engineer 
should encourage not only ourselves, but all others 
who work along in co-operation with him, who go to 
the expense of calling his attention to their products. 

To take a page like this every month costs 
money. 

We must get our money, thus spent, back. 

That would encourage us to continue or to 
increase. 

The engineer is the only man under the sun who 
can give us that encouragement. 


Our success along these lines means that com- 
petitors must follow us. 

Encouragement to us, therefore, will practically 
force others to come to the engineer. 

Now we have a lot of things you can encourage 
us by investigating; for, mind you, we ask no orders 
and no money till our goods have proven their worth. 
No engineer ever got a “hauling over the coals’ for 
ordering inferior goods from us. 

We have the MARCK STEAM TRAP, the 
greatest fuel economizer known. 

VIM Cylinder Oil, the best that ever entered a 
cylinder. 

VICI Hydraulic Cups and Packings that sur- 
pass all other leather packings in wear over 100 
per cent. - 

HOUGHTON’S ADHESIVE BELT DRESS- 
ING, which has won its place on the market by 
over a quarter of a century of successful use. 


COSMOLUBRIC ENGINE & MACHINERY 
OILS, popular with engineer and proprietor alike, 
since 1870. . 

And almost everything you’ could think of in 
the line of engineer’s supplies. 

Last but not least, we make the most and the 
best LUBRICATING GREASES. And these 
greases will not cost you as much as the muck adver- 
tised makes, though better in quality. 


Send us your inquiries. 
Wake up! 
For your sake, for the employer’s sake and for 


our sake. 
Yours respectfully, 








b.F.Houshton « Gompany 


254 West Somerset Street 
PHILADELPHIA 


384 Lake Street 
CHICAGO | 
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IF YOU ARE AN 
ENGINEER 


Superintendent, Foreman, or have anything 
whatever to do with the operation of care of 
belting, let us say to you in all sincerity that 
it is of just as much advantage, satisfaction 
and comfort to you to adopt and forever after 
use Stephenson Dressing as it is to us. 


Our success in the sale of Stephenson 
Dressing is founded on, and fostered by the 
intelligence of those who once test it. 


We could not continue in business a 
month were it not for the hundreds of letters 
we get reading like this: 


‘* Please duplicate our last order for Stephen- 
son Dressing. Our men like it, and we find that 


it lasts a long time.’’ 


We carry a stock in most of the large 
cities, and your trial order for one dozen one 
pound sticks will be promptly shipped you, or 
we will send a small sample by mail, postpaid. 


Let us know your wishes. 








STEPHENSON MFG. COMPANY 
ALBANY # NEW YORK 













Touch up your local dealer on Stephenson Dress- 
ing. He ought to get in line—if he’s awake .°. 















\ ) YE could not pack any 
more packing good- 


ness into our EUREKA PACKING 





no matter what we charged for 
it. 


The price pays for the best packing made. 


a 


should get on to the fact that 


HE 


wants to get on 


engineer who 


an improved ROBERTSON- 


THOMPSON INDICATOR Indi- 





cates the progressive engi- 


neer. 


HE HINE ELIMINATOR 


T 


live steam and oil from exhaust 


for separating water from 


is the best—not only our best, 
but the world’s best. 
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PLANIMETER iS a 





HE engi- 


neer witha 


good deal nearer 





advancement than 


The WILLIs PLAN- 


IMETER Should be the one. 


A 


500 revolutions, and 


the engineer without. 






LWAYS ready for 3m 
any speed .up to —TIS 


~ate. — 3 


stroke to five feet, and it takes less than five 
minutes to connect. 
IMPROVED VICTOR REDUCING WHEELS made . 


to fit any indicator. 





Our catalog willinterest you. It describes Damper Regulators, Feed Water 
Heaters, Steam Flue Cleaners, etc., and is yours for the asking. 





Jas. L. Robertson & Sons. 205 Fulton Street, New York. 


Boston Philadelphia St. Louis 
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MOORE’S HIGH PRESSURE SAFETY STEAM BOILERS, 800,000 H. P. in use, both in Europe and America 


Repairs of Water Tubes. Boilers of all types a specialty. We have special tools for this purpose. 
We keep constantly on hand ready for shipment 1000 horse-power. There can be no delay. Send for Catalogue. 


“ee E. J. Moore Machine & Foundry Co. 
MACHINISTS, FOUNDERS & PATTERN MAKERS 


Gray-White, Semi-Steel Aluminum Alloy Castings. Mills and Pulverizers for Minerals, Cereals, &c. 
Stamping and Embossing Presses, Roller Mills. 


2227-2235 WOOD STREET 


October, 





PHONE 


Philadelphia, Pa., U. S. A. 





$99.-9.-0--5---9.-9.9-22-3 22223 2232H99H5255325352 3DO9-955255 





RICHARD H. REILLY JAMES J. FEARON 


EAGLE IRON WORKS 


REILLY & FEARON 


_pADeaeaaebeaeedbdb dad i iii iii ii i | 


TELEPHONE 


_— 


OFFICE SUCCESSORS TO HOFF & FONTAINE WORKS 
1160-1162 North Third Street 1152-1164 North Third Street 
PHILADELPHIA MANUFACTURERS OF PHILADELPHIA 


55-5255 


ENGINES, BoILers, STACKS AND TANKS 
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The Busiest Shops in Philadelphia 


9-9.-9-8.-O.-9-O2O.-9-O-D 2-822-225-5555 555>> 


RICHARD H. REILLY, Jr. 


ESTABLISHED 1851 


General Machinists and Iron Founders 
Complete Power Plants Conveying Machinery Millwrighting Clyinders bored in position 
Steam Fitting Blacksmithing Mill Supplies General Repairs to 
Goodwin Cut-off Governors Wrought Iron Work Pulleys Ice Machinery 
Engines Indicated Special Machinery Shafting Engines, Boilers, Pumps, etc. 
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VALLEY IRON WORKS, 


WILLIAMSPORT, PA. 
The most improved and modern Ring Oiling and Adjustable Hangers and Pillow Blocks. 


: eagge 
I. B. Williams & Sons, 
i ~t 722 ARCH STREET 
: Manufacturers of : 
3 
: OAK TANNED LEATHER BELTING, : 
: : 
: RAW HIDE AND TANNED LACE LEATHER, : 
: ROUND BELTING, 
: MILL AND AGRICULTURAL STRAPPING. : 
+ t 
SOLE AGENTS FOR t 
OHIO VALLEY PULLEY WORKS, || NEW JERSEY CAR SPRING & RUBBER CO., : 
MAYSVILLE, KY. | JERSEY CITY, N. J. t 
Limestone Wood Split Pulleys, | Mechanical Rubber Goods, t 
All Sizes | Packi : 
From 4 to 48 inches | i ta 
In Stock. Fire Hose. 
PITTSBURG WHITE METAL CO., WALTER L. FLOWER CO., 3 
160 LE ROY ST., N.Y. ST. LOUIS, MO. 
Best Engine Bearing Metal, | Acme Oil Filter, 3 
Roller Mill Babbitt, | a 
Genuine Purpose Babbitt, | The Only Perfect Oil Filter : 
The Best No. 4 Babbitt Made. | On the Market. : 
eB | eR 
: 





A full line of Mine, Mill and Railroad Supplies of every known variety. 
New Goods, New Methods, Prompt Attention, Quick Deliveries 
and Lowest Prices. 


SEEEEEEELELEEEEEELEEEEAEEEEELEEEEELELEEEEEEEESEEEEEEEES EEEEEEEEEEEEEEEEEEEES 


Estimates furnished on complete Power Transmission Plants. 
Bell Telephone 6-84. 
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J ~LORD’S 
COMP 


Have been in constant and successful use for forty years, and are 
recognized as THE WORLD’S STANDARD. =~ =~ = = 

















More of Lord’s Compounds are sold annually, both in 


America and Europe, than of all other preparations. 


Because they do 
better work 


They will save money for every operator of a steam boiler by heep- 
ing the boilers always clean and free from scale, thus enabling you to generate steam 
with much less coal. 


The demand for our Compounds has increased so rapidly that we are now 
building a large addition to our plant. The new building is in course of erection 
at 2241-45 Delhi Street, in the rear of our Main Works. 
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BOILER— ( 
UNDS 


They are prepared specially for each feed water, and every 
shipment is guaranteed to give perfect results. << <- <- =—- 




















Our labratories for analyzing feed waters 
and boiler scale are equipped with every mod- 
ern appliance and are in charge of the best 
water chemists in the world. 


Send us a sample of your feed 
water or a piece of scale and we will analyze 














it for you free of charge. 


We are now making special compounds for Schuylkill and Delaware River 
waters which are giving perfect satisfaction in every case. If you are not using 





them, you should place a trial order at once. 


Don’t fail to send sample of scale for free analysis. 


GEO. W. LORD 


2238-2250 NORTH NINTH STREET PHILADELPHIA 
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The Keystone Chemical Mfg. Co. 
Camden, N. J. 
Gentlemen: 
We sent you an order a day or two 
ago for another barrel of Keystone Tri- 
Sodium Phosphate. 
We have for several years used it in 
E = our boilers here, about 350 horse power, 
recistereED  @nd have found it uniformly satisfac- REGISTERED 
tory. The water we have is quite hard containing quite an 
amount of Carbonate of Lime, Magnesia and Salt. 
By using Keystone Tri-Sodium Phosphate we do not have 
to shut down to clean boilers every twenty days as for- 
merly and THERE IS A VERY NOTICEABLE AND APPRECIABLE 
DECREASE IN OUR FUEL BILL. It does what you claimed 
for it in our case. We do not undertake to run with- 
out it. I 
Yours truly, BYE Cpl 
pves 1 
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TRIFSODIUM PHOSPHATE 


Has succeeded where all boiler compounds have failed in the bad water districts 
throughout the country, but like all good things it is being imitated, therefore 


REMEMBER THE TRADE MARK 
Send a Sample 


of Your 
Feed Water 







NONE OTHER GENUINE 


Analysis 
Free 





REGISTERED 


KEYSTONE CHEMICAL MANUFACS 





October, 1902 THE PRACTICAL ENGINEER - 53 





902 









MH Pa rth rast T Wey iin 
as” — >. 
















| G 
any other Wy D 
your fat Wi J dle, Ae Col 
Keg oo™ Ccnyflinyps 
“YS8 its action 7 
Frenill: Ha 
hog, Water 


8-6_02. 





Greenville, Ala., 





Keystone Chemical Mfg. Co. 
Camden, N. J. 


Gentlemen: «RADE MAR, 
We have your favor of the 4thinst. 















Your prices on your Keystone Tri-Sodium 
Phosphate are all 0. K. We also wish to 










say you may use our letter as a testi- 


monial, as the market is so full of frauds , A 
REGISTERED 






REGISTERED 4. the way of boiler compounds, that when 





we get hold of a good boiler compound, we feel like letting 


aie see 
KEYSTONE 
TRI-SODIUM PHOSPHATE 


Unlike other Boiler Compounds, does not pass off with the steam. Purifies 
the worst Feed Water so thoroughly at a minimum cost that it leaves 
no excuse for installing an expensive water softening plant. 












oves the 
us¢# danger and 
t sour boiler 
se fro mely 
roo 


REGISTERED 


yd URING COMPANY, CAMDEN, N. J. 















NONE GENUINE 






Send for our 
Booklet 
“WORTH KNOWING” 
Free to 
Engineers 





WITHOUT THIS TRADE MARK 
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KEYSTONE 


Grease For Lubricating Machinery? 














CHAS, A, HOPPER 

















ALMOST EVERY PHILADELPHIA ENGINEER 
WILL RECOGNIZE IN THE CUT THE FACE 


OF TIR. CHAS A. HOPPER, PHILADELPHIA 


REPRESENTATIVE OF THE KEYSTONE _LU- 
BRICATING CO. HE SCORES A BIG HIT AS A 


GENIAL, JOVIAL, GOOD COMPANION, ONE OF 
THE SORT THAT’S ALL RIGHT. THE KIND 
OF A FELLOW WE ALL LIKE.  INCIDEN- 
TALLY HIS WORD IS AS GOOD AS THE 
GREASE WITH WHICH HE IS_ IDENTIFIED 





October, 1902 
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BETTER TRY KEYSTONE 


GREASE 


BEATS OIL 


WE want you to give KEYSTONE 


a Se GREASE atrial. Drop us a pos- 
LASTS LONGER ? 

tal and we will send you a large can 
COSTS LESS 

for testing and a Keystone Grease Cup 


MAKES FRICTION LOAD LIGHTER 
FREE. Express paid. 











KEYSTONE LUBRICATING CO. 


20th St. & Allegheny Ave., Philadelphia 
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RED SEAL= 
BOILER COMPOUND 


MANUFACTURED BY 


THE CHERRY CHEMICAL COMPANY 


Office: 1215 Filbert. Street, Room No. 810, PHILADELPHIA, PA., U. S. A. 

















CONTAINS NO ACIDS SAVES FUEL, TIME AND LABOR 
PURIFIES THE WATER DOES NOT INJURE OR CORRODE THE IRON 
PROLONGS THE LIFE OF THE BOILER PREPARES THE WATER TO MAKE PURE STEAS\ 
ITS ACTION ON OLD SCALE IS GRADUAL AND CERTAIN 
PREVENTS GROOVING, PITTING AND WASTING OF IRON 


viol RED SEAL" »»v 


OUR COMPOUND IS MANU- BOILER COMPOUND OUR SYSTEM OF REMOVING 


FACTURED STRICTLY 
ACCORDING TO FOR THE REMOVAL AND BOILER SCALE IS A 
ANALYSIS PREVENTION OF SCALE ,GREASE SUCCESS. TRY IT 

AND DIRT IN STEAM BOILERS 
2 WITHOUT INJURY TO THE IRON Dd 
MANUFACTURED BY THE 
CHERRY CHEMICAL CO. TESTIMONIALS OF MERIT 
MAIN OFFICE FROM ALL PARTS OF 


i215 FILBERT ST. THE COUNTRY 
al 


tt | te 


Trade Mark Registered 


WHEN WRITING, SEND US 
A SASIPLE OF YOUR 
SCALE 


fas RED SEAL BOILER COMPOUND is entirely free from acids, vegetable extracts, oils, volatile constituents or 
anything that would contaminate the steam and give it odor, flavor or color. In its action it does not vaporize 
or pass off with the steam. It can be used with perfect safety by Breweries, Dye Houses, Hotels, Refineries, Laun- 
dries, Ice Plants and many other establishments too numerous to mention, where pure live steam is required. 


The Compound is in powder form, dissolves easily in warm water, and, as a liquid, can be supplied to the boiler through the 


pump or injector, or in any other convenient way. 
All we ask is a trial of RED SEAL BorLER COMPOUND, and we will convince the most skeptical that it is a superior article to many 


of the so-called boiler compounds on the market. 
DIRECTIONS FOR USE CHEERFULLY FURNISHED ON APPLICATION 


RED SEAL BOILER COMPOUND 


IS SOLD IN THE FOLLOWING SIZE PACKAGES: 


HALF BARRELS, 100 to 200 LBS. . . . : . . . . : ) PRICES 
BARRELS, 250, 300 and 400 LBS. . . . : ° . . . - FURNISHED ON 
CASKS, 500 to 600, 800 and 1000 LBS. . ° . ; ) APPLICATION 


WE HAVE SUPPLIED HUNDREDS OF STEAII USERS FOR YEARS 
Good Agents Wanted Liberal Commission Paid Write for Terms 
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Plain ° Single Bell Three-Whistle Fire Alarm Mocking Bird 
Whistle Chime Whistle Chime Whistle Whistle 








Ito lOin.diam. bell. 1% to 10 in. 2% to 8 in, 2% to 6 in. 








The Lunkenheimer Steam Whistles are warranted to blow and satisfy the most exact- 
ing. All goods tested and warranted first-class. Specify Lunkenhetmer make and order 
from your dealer. Write for catalog of superior Brass and Iron Engineering Appliances. 


THE LUNKENHEIMER CO., Sole Makers and Patentees, CINCINNATI, U.S. A. 
Branches: New York, 26 Cortlandt Street. London, 35 Great Dover Street, S. E. 



































ce 


o 
| We are the Originators, not [mitators 


Are INDEPENDENT of any Trust or Combination, and the general verdict is that 


Perry’s Red and Brown Sheet Packings 





are the only old and original goods now offered 
to the trade, and that PERRY’S SPECIALTIES 
in Steam Packings, for all purposes, are made 
upon honor, have no superiors, and are guaranteed 


in every respect. 


=== TRY THEM — 


Manufactured 
by the 


La Favorite Rubber Mfg. Co. 











<> “—— 


PATERSON, N. J. 
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| The Perfection of | 
Joint Packing. Do not 
accept unless it bears 
our Trade-Mark as 
shown in the cut. 


1 — 
| Use Jenkins ’96 Sheet 


| Packing on th worst 
| joint you hav , and if it 

is not what we claimwe 
| will refund th money. 


hee | 














ENKINS ’96 PACKING has stood the most crucial tests under all conditions of service with 
steam, oils, acids, ammonia and the like, and in no case has it failed to make a perfect joint 
when properly applied. Can be placed in a joint either hot or cold, and will make joint instantly. 
Full steam pressure can be turned on at once when joint is made, it does not require to be followed 
up and will not blow out. It vulcanizes in place and forms a compound that will not rot or burn 
out, but will last as long as the metals which hold it. It joins with rough surfaces equally as well 
as when they are faced. Jenkins Standard ’96 Packing weighs less than most joint packings. 
When compared with equal sizes of other packings sold at a lower price per pound, it will be found 
to cost less per square yard.——___ 








Jenkins Brothers’ Valves 


Design, workmanship and materials of the highest 






standard throughout. Every valve inspected and tested 


before leaving the factory. Made in all styles and sizes, 





both brass and iron. 











Jenkins Discs 


Do not be deceived when vou are offered dises ‘‘just as good’? or better than the Jenkins, as many 
worthless imitations of our discs are on the market. We are the original manufacturers of this class of 
goods, and we have tried to maintain the high standard in which they are held by steam users throughout 
the world. Copper, lead, Babbitt and all kinds of metal discs have been experimented with for the past 
twenty years, and in almost every instance, when under the action of steam, they become oxidized and 
ala hard, so that chip or scale getting between the dise and seat causes a leak, which necessitates regrinding. 
ies ot a Insist on having the genuine Jenkins Discs; the difference in cost will not pay you to experiment. If you 

wish discs for any particular purpose, write to us; we can experiment cheaper fur you than you can for 


yourselves. Jenkins Discs will stand steam, oils or acids. We have special soft discs for cold water 


Jenkins Brothers’ Pump Valves 


Adapted to every pumping requirement, these valves are especially suited for pumping hot water, syrups, 
beer and other destructive fluids; also muddy and gritty water. When rubber valves have been found useless, 
these valves have given entire satisfaction. 

For mining and high-pressure service, also for elevator pumps, Jenkins Brothers’ No. 88° Pump Valves are 
in use under 450 pounds pressure, and are proving themselves equal to every requirement. 

We also manufacture a fine grade of Soft Rubber Valves for cold water and air service. 





When ordering valves, please state for what purpose you desire to use them. 


Jenkins Brothers’ Valves, Jenkins ’96 Packing and Rubber Specialties received the Highest Awards at 


All our different specialties are stamped with Trade-Mark the Pan-Americi.n Exposition Ae Write for Catalogue 
JENKINS BROTHERS’ 
71 John Street 17 Pearl Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 


NEW YORK BOSTON PHILADELPHIA CHICAGO LONDON, E. C. 











